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Dear Mr. White:

Enclosed is a brief summary of the Round 2 in-situ chemical oxidation (ISCO) injections at the subject site.
Tetra Tech conducted injections in May 2013 and completed post-injection monitoring in December 2013.

The

enclosure also provides information regarding the possible approach for implementing the next round of

the ISCO remedy (Round 3) based on current TCE concentrations, post-injection monitoring results, and past
ISCO injection events. The Round 3 approach is for discussion purposes and may include:

.

Treatment at shallow wells currently containing at least 500 micrograms/liter (ug/L) of TCE (e.g., wells
MW-10A, MW-11S, MW-28S, and possibly E-2).

Treatment at deeper wells containing more than 100 pg/L of TCE (e.g.,, MW-11D, MW-22D, E-4, E-6,
E-7, E-9, and possibly E-3).

Injection of oxidant solution into other selected existing wells and intervals.
Installation of one or more new injection wells, particularly inside the existing building.

Use of RemOx® sustained-released (SR) permanganate in a wax candle-type matrix, particularly for a
few wells in the adjacent neighborhood.

Post-injection or post-treatment monitoring.
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Neil
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Teamerson
ect Manager

NT/nfs
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SUMMARY OF ROUND 2 ISCO INJECTION PROGRAM
VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

1.0 INTRODUCTION

This summary highlights Round 2 in-situ chemical oxidation (ISCO) injection activities at the subject site;
provides the evaluation of pressure transducer results recorded during the injections; presents the post-
injection monitoring program results; proposes the ISCO injection approach for future remedial efforts;

and briefly describes lessons learned during the injection field work.

2.0 INJECTION OPERATIONS

Permanganate injections, using a pre-mixed solution of 10% sodium permanganate (NaMnO,) in water,
commenced May 20, 2013 and were completed May 31, 2013. Figure 1 shows the existing well network
and the locations of the Round 2 injection wells. Table 1 summarizes injection activities by well.
Approximately 9,300 gallons of oxidant solution were injected into specific depth intervals in the bedrock

beneath the site.

TABLE 1
SUMMARY OF INJECTION ACTIVITIES
VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

HYDRAULIC QUANTITY OF VOLUME OF
INJECTION WELL/ PUMP UNIT PERMANGANATE WATER USED*
INTERVAL PRESSURE SOLUTION USED (gallons)
(psi) (gallons)

E-1 May 20, 2013

20-40 ft. 30 200 50
E-1 May 21, 2013

20-40 ft. 36 889 210
MW-10A May 21, 2013

36-46 ft. 20 136 15
E-7 May 21, 2013

18-38 ft. 37 545 250

40-60 ft. 30 545 244
MW-11S May 22, 2013

44-54 ft. 33 136 30
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TABLE 1
SUMMARY OF INJECTION ACTIVITIES
VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

HYDRAULIC QUANTITY OF VOLUME OF
INJECTION WELL/ PUMP UNIT PERMANGANATE WATER USED*
INTERVAL PRESSURE SOLUTION USED (gallons)
(psi) (gallons)
E-2 May 22, 2013
32-52 ft. 13 609 0
70-90 ft. 70 7 0
90-110 ft. 85 62 0
E-4 May 23, 2013
30-50 ft. 31 1425 250
MW-22D May 23, 2013
294-304 ft. 22 110 50
MW-18S May 28, 2013
16-36 ft. 38 545 50
MW-28S May 28, 2013
35-45 ft. 35 272 50
E-6 May 29, 2013
95-115 ft. 115 130 15
E-9 May 29, 2013
30-40 ft. 22 854 150
E-3 May 30, 2013
40-60 ft. 45 950 250
E-2 May 30, 2013
90-150 ft. 80 402 200
MW-12S May 30, 2013
45-58 ft. 20 177 25
MW-131 May 31, 2013
78-88 ft. 5 136 25
MW-13S May 31, 2013
20-35 ft 5 204 25
E-5 May 31, 2013
43-63 ft. 5 970 200
TOTALS 9,304 2,089

* Water used to flush permanganate from injection system
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3.0 PRESSURE TRANSDUCER RESULTS

During the injections, pressure transducers were installed in selected nearby wells to record relative
water-level changes. The pressure transducer data were used to evaluate the radius of influence (ROI)
associated with the injection wells. Significant changes in water level (more than a foot) were noted in
monitoring wells near each injection well. Water level changes of a foot or more were considered
indicative of a hydraulic connection with the injecting well. Appendix A provides charts of the pressure

transducer data for each injection event. Table 2 summarizes these results.

Review of the transducer data indicated that, generally, injections in the intermediate depth intervals
between 20 feet and 60 feet below ground had the most effect in terms of maximum changes in water
levels (one foot or greater). These maximum water level changes could extend from approximately 100 ft
to approximately 265 ft from the injection site. Deeper injection intervals (90 ft to 300 ft) had a ROI that
extended from approximately 100 ft to approximately 300 ft based on only two injection events, E-2 at
90 ft to 150 ft and M-22D at 294 ft to 304 ft.

During the injection in well E-2 at 32 ft to 52 ft, water and permanganate rose out of the ground around
the well casings at monitoring well MW-11D and E-2 forcing a halt to the injection.

Based on the pressure transducer results, a minimum ROI of between 100 ft and 265 ft was estimated for
the injection events in the shallow to intermediate depth intervals (20 ft to 60 ft). A minimum ROI of 100 ft

to 300 ft was estimated for the deeper depth intervals.

4.0 POST-INJECTION MONITORING PROGRAM

Tetra Tech obtained groundwater samples from selected wells on a periodic basis following the Round 2
ISCO injection event. The monitoring program was intended to help determine the effectiveness of the
injections and measure the spread of the solution (both laterally and vertically). Samples were collected
from the monitoring wells for both chemical and physical parameter analyses. Table 3 summarizes the

monitoring events.

After Round 2 injections, Tetra Tech evaluated if monitoring wells near injection wells were affected by
the oxidant solution by process monitoring. Process monitoring consisted of observing monitoring wells
for visual presence of permanganate, and recording changes in certain chemical (i.e., chloride) and

physical (i.e., pH, ORP, conductivity, DO, temperature, and colorimeter) water quality parameters.
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SUMMARY OF PRESSURE TRANSDUCER RESULTS ROUND 2 INJECTIONS
MAY 20 - 31, 2013

TABLE 2

VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA
PAGE 1 of 2
E-1 E-2 E-3 E-4 E-5 E-6 E-7
Monitored 20-40'* 32-52'* 70-90'* 90-110"* 90-150'* 40-60'* 30-50'* 43-63'* 95-115"* 18-38'* 40-60'*
Depth Interval dist.  Maximum A  dist. Maximum A dist.  Maximum A|  dist. Maximum A dist. Maximum A dist. Maximum A|  dist.  Maximum A
E-3 (19-150') 265 0.7 390 0.4 <0.01 0.05 0 195 14 330 70 398 0.6 0.4
E-4 (19-150') 150 0.7 195 0.03 <0.01 <0.01 195 0 383 150 203 0.2 0.8
E-6 ((19-150") 270 <0.01 330 0.01 <0.01 0.02 75 150 285 0 535 0.02 0.03
E-7 (19-100") 173 2.4 135 - - - - 398 === 195 - 540 === 353 === 0 === -
E-8 (19-120') 420 203 0.2 420 0.01 300 0.01 315 0.02 345 <0.01 345 <0.01 0.02
E-9 (30-100') 353 353 135 218 195 90 405
MW-21 (70-80') 668 615 0.04 420 0.05 533 165 1.3 405 705
MW-2S (44-54') 668 615 0.07 420 0.02 533 165 1 405 705
MW-061 (88-98') 255 0.1 360 0.03 <0.01 0.04 0.01 540 0.1 375 0.11 750 0.02 593 0.02 225 0.07 0.1
MW-06S (24-34') 255 0.2 360 <0.01 <0.01 0.02 0.01 540 0.02 375 0.12 750 <0.01 593 0.03 225 0.02 0.3
MW-10B (65-75') 38 0.8 240 <0.01 <0.01 0.04 0.9 315 0.7 155 0.82 540 0.02 293 0.31 135 0.6 1.4
W-10C (104-114' 30 0.2 248 <0.01 <0.01 0.02 0.6 300 0.4 165 0.41 533 0.03 285 0.06 150 0.1 0.34
MW-12| (88-98') 255 0.2 386 0.03 <0.01 0.01 0.3 50 1.4 195 0.63 375 0.1 98 0.06 390 0.2 0.2
MW-12S (45-58') 255 0.9 386 0.01 <0.01 0.05 50 195 0.56 375 98 0.02 390 <0.01 0.3
W-13D (122-132] 510 - 518 --- <0.01 - 0.1 240 0.5 380 - 180 0.3 225 0.04 570 --- ---
MW-13S (20-35') 510 - 518 - - - - 240 <0.01 380 - 180 - 225 0.01 570 - -
MW-14S (35-50') 488 - 285 - - - - 435 - 353 - 255 1.1 360 - 413 - -
MW-151 (90-105')| 203 0.7 98 0.03 <0.01 0.02 3.7 398 0.7 195 1.4 518 0.01 353 0.02 45 0.4 1.2
MW-15S (48-58') 203 0.5 98 0.01 <0.01 0.3 0.9 398 0.12 195 0.7 518 0.04 353 0.03 45 0.4 1.8
MW-16S (30-45') 210 450 0.02 225 0.38 265 0.08 555 0.04 270 0.04 368
MW-18S (14-36') 270 0.4 338 <0.01 <0.01 0.1 68 143 0.06 360 75 330 0.3 0.4
MW-28l (55-65') 143 2.9 120 <0.01 0.01 0.7 293 0.86 113 6.4 443 0.03 255 0.01 105 0.9 3.3
MW-28S (35-45') 150 4.4 113 --- <0.01 0.04 - 300 - 108 7.1 443 - 255 --- 105 0.07 8.6
Note:

*

dist.

Injection Depth Interval
Maximum A - maximum change in water level (increase or decrease) in feet, per injection interval per injection event

Indicates that a transducer was not used
Distance from injection well to monitoring well, in feet

Indicates a water level change (increase or decrease) greater than 1 foot




TABLE 2
SUMMARY OF PRESSURE TRANSDUCER RESULTS ROUND 2 INJECTIONS
MAY 20 - 31, 2013

VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA
PAGE 2 of 2
E-9 MW-10A MW-11S MW-12S MW-13I MW-13S MW-18S MW-22D MW-28S
Monitored 30-40'* 36-46'* 44-54'* 45-58'* 78-88'* 20-35'* 16-36"* 294-304'* 36-45'*
Depth Interval dist. Maximum A dist. Maximum A|  dist. Maximum A dist. Maximum A|  dist. Maximum A|  dist. Maximum A dist. Maximum A|  dist. Maximum A dist. Maximum A
E-3 (19-150') 135 323 0.5 375 45 240 240 60 0.68 30 0.3 300 0.2
E-4 (19-150") 218 -==- 158 0.07 210 0.02 188 === 375 —==- 375 -==- 135 === 225 === 105 ===
E-6 ((19-150") 90 -=-- 300 <0.01 315 <0.01 100 === 225 —=-- 225 -=-- 75 - 75 - 255 -
E-7 (19-100") 405 -=-- 120 1 210 - 375 === 570 -=-- 570 -==- 330 === 420 === 105 ===
E-8 (19-120') 323 0.01 398 128 0.03 450 0.02 450 <0.01 450 <0.01 390 0.01 420 0.01 285 0.01
E-9 (30-100') 0 - 375 === 315 -==- 180 - 165 ;=== 165 - 165 == 120 == 300 ==
MW-21 (70-80') 323 690 555 480 0.03 195 195 0.27 480 390 600
MW-2S (44-54') 323 690 555 480 0.1 195 0.25 195 0.2 480 390 600
MW-061 (88-98') 600 0.01 225 0.2 435 510 0.03 750 0.01 750 <0.01 465 0.02 570 0.06 315 0.04
MW-06S (24-34") 600 0.01 225 0.04 435 510 0.02 750 <0.01 750 0.01 465 0.01 570 0.03 315 0.1
MW-10B (65-75') 368 0.06 1 1.8 285 0.01 285 0.3 525 0.03 525 0.02 255 0.2 345 0.3 270 0.5
W-10C (104-114f 363 0.02 5 0.7 290 0.02 280 0.08 520 0.06 520 0.05 250 0.06 340 0.2 275 0.1
MW-121 (88-98') 315 0.5 300 0.4 390 1 0.49 285 0.2 285 0.08 45 0.03 75 0.09 285 0.1
MW-12S (45-58') 315 0.5 300 0.3 390 0 285 285 45 0.04 75 0.05 285 0.2
W-13D (122-132] 165 0.04 522 - 458 -==- 285 0.17 1 0.4 1 0.2 285 - 210 - 465 ===
MW-13S (20-35') 165 0.2 522 458 285 0.01 0 0 285 210 465
MW-14S (35-50') 315 - 472 - 210 -==- 465 - 420 0.1 420 0.1 420 - 435 - 345 -
MW-15| (90-105') 398 0.1 150 1.9 173 0.08 390 0.07 555 0.01 555 0.01 345 0.3 420 0.5 105 0.7
MW-15S (48-58') 398 0.1 150 0.09 173 0.4 390 0.08 555 0.01 555 0.01 345 0.2 420 0.3 105 0.9
MW-16S (30-45') 375 <0.01 260 473 180 0.09 465 0.02 465 0.03 195 0.02 255 0.04 315 <0.01
MW-18S (14-36') 165 255 0.5 330 0.2 45 300 300 0 0 100 0.2 255
MW-28I (55-65') 304 0.2 120 0.03 158 0.2 135 0.13 465 0.01 465 0.02 240 3 315 1.5 1 5.9
MW-28S (35-45') 304 120 2 158 0.2 135 465 465 240 315 0.8 0
Note:

*

Injection Depth Interval

Maximum A - maximum change in water level (increase or decrease) in feet, per injection interval per injection event

dist.

Indicates that a tranducer was not used

Distance from injection well to monitoring well, in feet

Indicates a water level change (increase or decrease) greater than 1 foot




TABLE 3
SUMMARY OF POST-INJECTION MONITORING ACTIVITIES
VALMONT TCE SITE
LUZERNE COUNTY, PENNSYLVANIA

PROCESS PERFORMANCE
ROUND | DATE | \IONITORING | MONITORING COMMENTS

1 06/27/13 ° About 1 Month After Round 2 Injections
2 08/05/13 ° - About 2 Months After Injections

3 09/09/13 ° ° About 3 Months After Injections

4 10/17/13 ° About 4.5 Months After Injections

5 11/14/13 ° About 6 Months After Injections

6 12/16/13 ° ° About 7 Months After Injections

Samples were not collected for fixed-base laboratory analyses during process monitoring. The post-
injection process monitoring events occurred six times as shown in Table 3. These events involved up to
28 wells each time, and lasted approximately 2 days per event (including mobilization, equipment rentals,
travel, and reporting). Table 4 shows the results of process monitoring. Appendix B summarizes the field

instrument instruments obtained during these events.

As part of the monitoring program, Tetra Tech conducted two rounds of performance monitoring. These
events occurred during Month 3 (September 2013) and Month 7 (December 2013). Low-flow sampling
techniques were employed for screened wells, while the team purged one volume of groundwater from
most open borehole wells. If the permanganate ion (MnO,’) was present in a particular monitoring well,
samples were generally not taken from that well. However, a few samples during both rounds containing
the presence of permanganate were preserved using ascorbic acid in accordance with EPA/600/R-12/049
Groundwater Sample Preservation at In-Situ Chemical Oxidation Sites - Recommended Guidelines (EPA,
2012).

Open borehole wells were sampled by first purging a selected volume from each well. A total of 225
gallons of groundwater was purged from wells GW-21 and GW-9. A total of 110 gallons was purged from
wells E-2 and E-7. A total of 100 gallons was purged from wells E-5, E-8, and E-9. Well E-4 was purged
of 150 gallons. These wells were purged and sampled using a submersible pump with an adjustable flow

rate. The purge water discharge was monitored periodically for pH, specific conductivity, turbidity, ORP,
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TABLE 4
VALMONT TCE SITE
POST-INJECTION MONITORING (PIM) EVENTS
WEST HAZLETON AND HAZLE TOWNSHIP, PENNSYLVANIA
(As of December 23, 2013)

DATE OF MONITORING TCE LEVEL L
screen/ | OW 6/27/2013 8/5/2013 9/9/2013 | 10/17/2013 | 11/14/2013 12/23/2013 (he/L)
INTERVAL FL(C:)W WELL Round 1 Round 2 Round 3 Round 4 |Round 5 (Month |Round 6 (Month PRE-INJ. (DATE POST-INJ. (DATES COMMENTS CHLORIDE
(Month 1) (Month 2) (Month 3) | (Months 4-5) 6) 7) AN ( ) AN ( )
19-150 No E-1 Purple Purple Purple Purple Purple 780 (5/09) NA 1,089 gallons injected 5/13 e (2)
19-150 | No E-2 Lt. Brown Purple 2201 (8/12) 450 (12/13) 1,080 gallons injected °(3)
19-150 No E-3 Purple Purple Purple Purple Purple 4,000 (5/09) NA 950 gallons injected e (2)
19-150 No E-4 Purple Purple Purple Purple 1,200 (8/12) 250 (12/13) 1,425 gallons injected e (2)
19-100 | No E-5 Purple Purple 81(8/12) 19 (12/13) 970 gallons injected o (3)
19-150 No E-6 Purple Purple Purple Purple Purple ND (11/12) NA 130 gallons injected e (2)
19-100 No E-7 Purple Purple Purple Purple Purple 160 (11/12) 190 (12/13) 1,090 gallons injected e (2)
15720 | No | €% 4101 (8/12) | 750 (/13); 165 (12713 @
30-100 No E-9 Purple Purple Purple Lt. Brown 1,600 E (5/11) 9,200 (12/13) 854 gallons injected °(2)
44-54 Yes MW-2S 38 (11/12) 51.5 (9/13); 35 (12/13) °(3)
70-80 Yes MW-2| Clear Pink Clear Clear Clear Clear 11(11/12) NA e (3)
24-34 Yes MW-6S Clear Clear Clear Clear Clear Lt. Brown 15(11/12) 48 (9/13); 27 (12/13) e (3)
88-98 Yes MW-6l Clear Clear Clear Clear Clear Lt. Brown 15 (11/12) 30(9/13); 14 (12/13) e (3)
36-46 Yes | Mw-10A Lt. Brown Lt. Brown 710 (11/12) 210 (12/13) 136 gallons injected °(3)
65-75 Yes | Mw-10B Clear Clear Clear ND (5/11) NA °(3)
104-114 Yes MW-10C Pink Lt. Pink Lt. Pink Lt. Brown Clear Clear ND (6/09) ND (12/13) ®(2)
13-15 Yes MW-10D NA NA NA NA NA NA 4.1(5/11) NA ®(2)
44-54 Yes | MW-11S Dk. Pink NA Lt. Pink Lt. Pink Lt. Brown 3,100 (11/12) | 3.81(9/13); 2,800 (12/13) 136 gallons injected o (3)
96-106 Yes MW-11D Purple Purple Purple 370 (11/12) ND (9/13); 61 (12/13) e (3)
45-58 Yes MW-12S Purple Purple Purple 1,200 (11/12) ND (12/13) 177 gallons injected e (2)
8898 [ Yes | mw-12i Lt. Brown 22.5(2/12) NA °(2)
20-35 Yes | Mw-13s Dk. Pink Clear Clear Lt. Brown 3001 (8/12) 480 (9/13); 150 (12/13) 204 gallons injected o (3)
78-88 Yes MW-131 Clear Clear Pink Lt. Purple 140 (11/12) NA 136 gallons injected e (3)
122-132 Yes MW-13D NA NA NA 0.34J(5/11) NA e (3)
35-50 Yes MW-14S NA NA NA NA NA NA 0.51(5/11) NA e (3)
98-108 Yes MW-141 NA NA NA NA NA NA 0.2J(5/11) NA e (3)
155-165 Yes MW-14D NA NA NA NA NA NA 0.33J(5/11) NA
48-58 Yes MW-15S Clear Clear Clear Clear Clear Clear 34 (2/12) NA ®(3)
90-105 Yes MW-15D Lt. Pink Clear Clear Clear Clear Clear 0.91 (5/11) NA ®(3)
30-45 Yes MW-16S NA NA NA NA NA NA ND (6/09) NA ®(3)
66-86 Yes MW-16l NA NA NA NA NA NA 3 (6/09) NA ®(3)
104-114 Yes MW-16D NA NA NA NA NA NA ND (6/09) NA ®(3)
14-36 Yes MW-18S Purple Purple Purple Purple Pink Pink 540 (2/12) 0.47J(12/13) 545 gallons injected ®(3)
294-304 Yes MW-22D Purple Purple Purple Purple Purple Purple 260 E (5/11) NA 110 gallons injected ®(3)
62-72 Yes MW-23S NA NA NA NA NA NA 23 (2/12) NA ®(3)
88-98 Yes MW-23| NA NA NA NA NA NA 3.5(5/11) NA ®(3)
36-46 Yes MW-25S NA NA NA NA NA NA ND (6/09) NA ®(3)
3545 | Yes | MW-285 Clear Dk. Pink Pink Dk. Pink 870 (2/12) 500 (12/13) 272 gallons injected °(3)
55-65 Yes MW-28| Clear Clear Clear Clear Clear Clear 15 (2/12) NA e (3)
19-250 No GW-9 Clear Clear Clear Clear Clear Clear 190 L (4/10) 280 (9/13); 150 (12/13) e (3)
UNK No GW-21 NA NA Clear NA NA NA 190 (8/12) 160 (9/13); 73 (12/13) Total of 9,304 gallons o (3)
E-1 = Injection Well NA = Not Evaluated or Not Accessible; ND = Not Detected

(1) Use low flow sampling method for permanganate-influenced wells at the time of sampling or for wells with intervals/screens 30 feet or less (except where noted).

(2) Chloride Test Kit #2 (>20 ppm)

(3) Chloride Test Kit #1 (2-20 ppm)




temperature, and dissolved oxygen. For all open borehole wells, the pump was lowered to or near the
most prominent fracture interval where contamination may be present. The pump intake was kept above
the bottom of the well. Sample containers were filled by allowing the pump water discharge to flow gently

into the container with minimal turbulence.

For each round of performance monitoring, samples were collected from up to 22 wells. Samples were
analysed for Target Compound List (TCL) volatile organic compounds (VOCs) using Contract Laboratory
Program (CLP) Method SOMO01.1 for each round. Table 5 provides the list of the wells monitored.
Appendix C provides the analytical data.

TABLE S
POST-INJECTION GROUNDWATER MONITORING PROGRAM
VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

WELL | PROCESS | PERFORMANCEY COMMENTS ¥
E-1 A A Round 2 Injection Well
E-2 A A Round 2 Injection Well
E-3 A A Round 2 Injection Well
E-4 A A Round 2 Injection Well
E-5 A A Round 2 Injection Well
E-6 A A Round 2 Injection Well
E-7 A A Round 2 Injection Well
E-8 - A
E-9 A A Round 2 Injection Well
28 A A

2 A -
6S A A
6l A A
10A A A Round 2 Injection Well
10B A -
10C A A
118 A A Round 2 Injection Well
11D A A Round 2 Injection Well
128 A A Round 2 Injection Well
121 A -
13S A A Round 2 Injection Well
13l A -- Round 2 Injection Well
158 A -
15D A -
18S A A Round 2 Injection Well
22D A A Round 2 Injection Well
28S A A Round 2 Injection Well
28I A -
GW-21 - A
GW-9 A A
TOTALS 28 23 Plus QA/QC samples
Notes: " Selected wells containing the presence of permanganate during monitoring may be

sampled at the direction of EPA.
@ All performance samples were analyzed for VOCs.
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5.0 POST-INJECTION MONITORING RESULTS

In September 2013, one round of performance monitoring was completed after three months of the
Round 2 ISCO injections; a second round was performed in December 2013 after five months.
Groundwater samples were taken from a network of wells throughout the Site to help evaluate the impact
of the injections on VOC concentrations throughout the plume. Samples were analyzed for TCL VOCs.
The analytical results were compared to baseline sampling events conducted between May 2009 and
November 2012. Figures 2 and 3 reflect the TCE concentrations obtained during the December
performance monitoring event for shallow and deeper groundwater, respectively. For wells that were not
sampled in 2013, the most recent analytical data were used instead. Note that this approach may not

adequately reflect current groundwater contaminant concentrations.

The shallow groundwater monitoring analytical results indicated that the overall TCE plume shape, as
indicated by the 10 micrograms per liter (ug/L) contour (Figure 2), was similar to the configuration of the
plume prior to Round 2 injections. However, the areas of maximum concentrations (the contaminant
mass) in both the source area (in the vicinity of the Plant and north parking lot) and in the down gradient
residential area to the north have decreased. The ISCO injections have reduced the areas of higher
concentration and shrunk the plume width at the property boundary to the north. The shape of the plume

has not changed appreciably to the south.

For the shallow plume, the highest TCE concentrations in December 2013 continued to be located near well
MW-11S and E-9. The maximum TCE concentration detected was for E-9 (9,200 ug/L), followed by MW-11S
(2,800 pg/L), MW-28S (500 ug/L), E-2 (450 pg/L), E-4 (250 ug/L), MW-10A (210 ug/L), E-8 (165 pg/L),
MW-13S (150 ug/L) and GW-9 (150 ug/). All other results were below 100 ug/L.

Figure 4 shows the graphical plots of shallow groundwater TCE concentrations in selected monitoring
wells between 2008 and 2013. In many cases, the TCE concentrations initially decreased after injections
and then TCE levels rebounded to varying degrees. There was no clear correlation between the
magnitude of the concentration rebound and monitoring well location or pre-injection concentrations.
These trends suggested that the ISCO injections have not yet reached the entire VOC contaminant mass.
This may be due to various hydrogeological and engineering factors, such as matrix porosity, matrix
organic carbon, fracture aperture, ISCO dosage, temporary mass displacement and hydraulic gradient

that affect advective transport and matrix diffusion of the oxidant material injected.
Based on TCE trends for shallow groundwater (Figure 4), a long term decrease in concentration from

2009 to 2012 was observed in MW-6S. Wells that had significant initial decreases in concentrations

followed by rebound to TCE concentrations similar to or exceeding the baseline levels included MW-10A,
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MW-13S, MW-15S, MW-23S, and MW-28S. Concentrations in well MW-11S rebounded to higher TCE
levels after both sets of injections, so that MW-11S now contains the highest TCE concentration for
shallow groundwater (based on the December 2013 groundwater analytical results). This increase
corresponded to an even larger decrease in the TCE level for well MW-11D, indicating that contaminated

groundwater may have been forced upward, outward, or both during injections.

Sodium and potassium permanganate are oxidants, so an increase in ORP values may indicate impacts
from ISCO injections. ORP values in the shallow groundwater (Figure 5) tended to increase after
injection, although this process may have been delayed or attenuated in the wells further from the

injection areas, such as well MW-7S.

For the deeper plume, the highest TCE concentration was detected in well E-4 (1,200J ug/L as reported in
August 2012). Other elevated TCE levels greater than 250 pg/L were detected in wells MW-11D (370 pg/L)
and MW-22D (260E pg/L as reported in 2011).

Deeper groundwater TCE concentrations were generally higher than shallow groundwater TCE levels.
The deep groundwater TCE results indicated that the contaminant mass in the northern plume has
significantly decreased with a much smaller overall plume (as defined by the 10 pg/L contour, Figure 3)
and significantly lower concentrations at individual wells, resulting in a reduced plume mass in the
residential area. In the source area, the maximum concentrations and the total contaminant mass have
decreased dramatically. However, the plume south of the groundwater divide has not changed

significantly in terms of plume shape or contaminant mass.

Figure 6 displays the trends for TCE deeper groundwater concentrations in selected monitoring wells.
For deeper groundwater, TCE levels decreased after Round 2 injections and, generally, showed little or
no post-injection rebound. The locations where rebound did occur, as in wells MW-13l and MW-28I, may
be indicative of a greater hydraulic connection between shallow and intermediate depth portions of the
contaminant plume. The TCE concentrations also decreased in the deeper groundwater after the 2009
Pilot Study and Round 1 2011 injections.

Based on TCE trends for deeper groundwater (Figure 6), many wells containing elevated TCE
concentrations were affected by the injections. Wells exhibiting significant TCE decreases after injections
and minimal rebound included GW-21, GW-23, MW-61, and MW-11D. Wells indicating apparent rebound
included MW-6I, MW-13I, and MW-28l. ORP trends for deeper groundwater (Figure 7) indicated strong
impact on two wells (MW-10B and E-2) that had significant increases in concentration. Other wells had

ORP fluctuations over time without a direct correlation to TCE concentrations.
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6.0 PROPOSED ROUND 3 ISCO INJECTION APPROACH

Appendix D provides the proposed approach for the next round of ISCO injections (i.e., Round 3) based on
current TCE and other VOC concentrations, PIM results, and past ISCO injection events. This approach
recommends the injection of more than 19,000 gallons of oxidant solution into up to 12 wells. Tetra Tech has
not proposed well E-9 as part of this round. EPA may wish to evaluate the use of well E-8 as a viable

injection well.

7.0 LESSONS LEARNED

The following is a list of lessons learned from the second round of ISCO injections:

1. Several of the low-pressure hoses failed during injections at the site. For future injection activities, all
injections hoses should be tested and certified to meet expected injection pressures as specified in

the scope of work. Certification of the hoses should be supplied prior to site activities.

2. Spill containment pads should be installed under or around any permanganate transfer hoses/piping
which may need to be disconnected during injection activities. Mortar tubs/Kiddie pools where
available and supplied to the subcontractor for use as spill containment pads to prevent spills to the
ground surface.

3. Several proposed injection well intervals were not suitable for the low-pressure (up to 125 psi)
injections. Injections at these wells/zones were not successful. In the future, optional injection
zonesl/intervals should be selected and listed within the work plans and or scope of work. This will

help with decision making and save time in the field.

4. Portable lighting should be made available for any work conducted inside the Plant. The majority of
the building lights were non-operational and the areas around wells MW-18 and E-6 were very dark.
Tetra Tech purchased several portable light stands for use by the subcontractor during indoor

injection activities.
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APPENDIX A

PRESSURE TRANSDUCER DATA



E-1 INJECTION (20 FT - 40 FT ZONE)

Time

MAY 20, 2013
VALMONT TCE SITE
13 % _—
i
14 Injected 195.5 gal. Permarjganate —>
plus approx. 50 gal. water /
15 J | § Ea——— = =Y
~Yy e £}
g 16 e MW-28S
o e NMW-28I
£
® 17 e MW-06
(&)
S e MW-06S
o
(=] s MIW-121
A 18
£ — MW-125
.
=19 ——MW-18S
£
= ——E3
220 e | . e —— I e [W-108
"2_ e MW-10C
@ P
o 21 E-7
= MW-1S5I
22 ?e—
MW-15S
E-6
23 >
24
25
9:36 12:00 14:24 16:48 19:12 21:36 0:00 2:24




E-1 INJECTION (20 FT - 40 FT ZONE)

Depth to Water from Top of Casing (ft)

MAY 21, 2013
VALMONT TCE SITE
10 = T = _ T
<€<—Approx. 634 gal.Permanganate
+—Injected approx 85 gal Permanganatete—=»
11 .. Plus 210 gal.
Approx. 13 gal. \ - water
Permanganhte —= .
12 -
13 e
/ — MW-285
15 [ o~ —MW-28I
= 4 - —
e St e MW-06I|
16
— MW-06S
17 e MW-121
s MW-12S
18 e MW-185
19 ; ]
/7 ——Mw-1081
20 — —— ——Mw-10C
/ E-7
21
e MW-151
22 MW-158
: : — E-6
23 /
__./
24
25 1 1
4:48 6:00 7:12 8:24 9:36 10:48 12:00 13:12

Time




MW-10A INJECTION (36 FT - 46 FT ZONE)
MAY 21, 2013
VALMONT TCE SITE

Depth to Water from Top of Casing (ft)

10

s S | J
¢ Injected approx. 136 gal. Permanganat

1 plus 15 gal. water

12 - — S = e .._.:--._ —

) = —
/ — -4

[y
E-9

- — MW-285

s e M W-28
e VI W-06

16 e MW-06S
e MW-121

= —MW-125
18 e m—— — MW-185

— E—3

\

——MW-10B
-
ey ———Series11
20 B S — =
. - e MIW-151
21
MW-155
22 - E-6
23 S
24
25
10:33 11:02 11:31 12:00 12:28 12:57 13:26 13:55

Time




E-7 INJECTION (18 FT- 38 FT ZONE)

Time

MAY 21, 2013
VALMONT TCE SITE
3
4 = In]%jed 545 gal. PermJ:ganate
A plup 344 gal. water
s \
6
7
8
- 2 )
£ — MW-285
o 10 :
: "y, —— : ) T -
.g " T T — MW-28|
O Mw e e NMW-06I
Yo
§_ 12 e MwW-06S
'E 13 —MW-121
14 —MW-125
e
215 e MW-185
; —E-3
e 16
£ e MW-108
.17 ———
a — === MW-10C
18
e MW-151
19
e, MW-15S
20 E-6
21
22 -
23
24
14:38 14:52 15:07 15:21 15:36 15:50 16:04 16:19




E-7 INJECTION (40 FT- 60 FT ZONE)

MAY 21, 2013
VALMONT TCE SITE
4
. /\
Injected 545 gal. Permanganate = / |\
6 +———plus-244 galiwater \
7 \
: / \
9
/ —— -4
£ 10 ——
3 — m-—-T - i —— S — MW-28S
£l = ~ e MW-281
O 12 s MW-06I
S
8' 13 e MW-06S
= e MW-121
E 14
2 — MW-125
= 15
% e MIW-18S
=216 -3
[=]
pad
= 17 o = — MW-108
& - —MW-10
0 18 S—— MW-10C
s MW-151
19
—s MW-15S
20 % o fe
M
21
22 —
23
24
12:28 12:57 13:26 13:55 14:24 14:52 15:21 15:50

Time




MW-11S INJECTION (44 FT- 54 FT ZONE)

MAY 22, 2013
VALMONT TCE SITE

Depth to Water from Top of Casing (ft)

10

1

12

13

2 Injectpd 13'6 gal. permanganate

14

15

16

17

[y
0o

[
o

e MW-18S
= MW-28S
e MW-28
e MW-15S
e MW-15I

———— E-8

N
o

N
e

N
N

N
w

N
F-S

N
v

6:43

7:12

7:40

8:09

8:38

Time

9:07 9:36

10:04

10:33

MW-10B
e MW-10C
E-4

—— E-6




E-2 INJECTION (32 FT- 52 FT ZONE)

MAY 22, 2013
VALMONT TCE SITE
10
11
Injected 609 gal. Permanganate———> / \\
12 4
|

13

14 ——— -4
£ — MW-285
o 15
£ e MW-28
Q
S 16 e MIW-06
S
a e MW-065
= 17 e MW-121
£
o — s
£ 13 MW-12S
E
% e MW-18S
; 19 ~ _E-a
8
= o MW-108
a 20 _-
(] e MW-10C
(]

21 MW-151

e MW-15S

22 # ﬁ*—E E-6

23

24

25

13:26 13:40 13:55 14:09 14:24 14:38 14:52 15:07 15:21 15:36 15:50

Time




E-2 INJECTION (70 FT- 90 FT ZONE)

Depth to Water from Top of Casing (ft)

MAY 22, 2013
VALMONT TCE SITE
10
11 -
Injected aprgx. 6.6 gal. Perfanganate—:; .;' _: R

12

13 =

14
_E-4
e MIW-281

16 e MW-06
s MW-06S

17
s MW-12|

18 MW-1258
e MW-18S

19 _E-3

20 ~ e MW--10B
e MW-10C

21 MW-15!
e MW-158

22

E-6

23

24

25

12:57 13:04 13:12 13:19 13:26 13:33 13:40 13:48 13:55 14:02 14:09

Time




E-2 INJECTION (90 FT-110 FT ZONE)
MAY 22, 2013

VALMONT TCE SITE

Depth to Water from Top of Casing (ft)

10

11

12

Injected approx. 15 gal. _

Permanganate

< Injected approx. 47 gal.
Permanganate

13

i e —

[
»

[y
(%,

=
[+)]

-
~

[ury
o]

=
w

N
o

N
=

22

23

24

25

9:36

10:04

10:33

11:02

Time

11:31

12:00

12:28

12:57




E-4 INJECTION (30 FT-50 FT ZONE)

MAY 23, 2013
VALMONT TCE SITE
5
6
Injected 1425 gal. Permanganate—>
7 plus 250 gal. water
8
9 e \
10 !/_‘ /\
ﬁ \ —— E-3
Al E = —
g’z MW-06|
T o
5 7 —
83 e MW-06S
e / e MW-10B
§4 / e MW-10C
5 - e MW-121
= F‘;
46 = MW-128
©
3, e MW-15|
[ ———MW-155
8
§_ e MW-165
»
Qg MW-18S
20 2\ ; MWw-28I
\ _ e = MW-28S
21 m—
22 e ———_
23 —————
24
25
7:12 8:24 9:36 10:48 12:00 13:12 14:24

Time




MW-22D INJECTION (294 FT-304 FT ZONE)

Depth to Water from Top of Casing (ft)

MAY 23, 2013
VALMONT TCE SITE
10 e (o T
11 -
_Injected 110 g-ale Permanganate
plus 50 gal. wafer
12
14 — —E3
M% -
T e -8
15
s MIW-06
16 MW-06S
e MW-10B
17 s MW-10C
8t — MW-12|
e MW-12S5
19 e MW-15I
e MW-15S
20
5 e r—— e MW-16S
27 MW-185
e MW-28I
2 MW-285
23
24
25
12:00 12:28 12:57 13:26 13:55 14:24 14:52 15:21 15:50

Time




MW-18S INJECTION (16 FT-36 FT ZONE)

MAY 28, 2013
VALMONT TCE SITE

w

[
o

[

— E-3

%‘55"]3 (ft).

-y

[=,]

er from Top of
(%,

~

E-8
e MW-061
w—— MW-06S
w— MW-108
e MW-10C
Mw-12i

,_Depg: to Wat

(X}

23

24

25

12:00

13:12

14:24

15:36

16:48 18:00
Time

19:12

20:24

w—— MW-12S
e MW-151
m— MW-158
e MW-16S

MWw-28I




MW-28S INJECTION (35 FT- 45 FT ZONE)

Time

MAY 28, 2013
VALMONT TCE SITE
5
3 Injected 272 gal. P t
njecte gal. ermanganate
7 < plus 50 gal. wate
8 —\
; //
10 \
g 11 ! = -3
o
c 12 7“" ——F-8
z
O 13 ‘- e \\W-061
g_ 14 = MW-06S
- e MW-10B
£ 15
o e MIW-10C
T 16
e ——%ﬁ —— N
3‘.‘} MW-12I
217 MW-12S
o
L =)
< 18 e MW-151
& —MW-155
0 19
e MW-16S
20 MW-28I
. —
22
23 ?
24
25
9:36 10:48 12:00 13:12 14:24 15:36 16:48 18:00 19:12 20:24 21:36




E-6 INJECTION (95 FT- 115 FT ZONE)
MAY 29, 2013
VALMONT TCE SITE

10

11

#E&—— Injected 180 gal. Permangathe plus 15 gal. wa&

[y
=3

e E-8

(¢}

Casing (ft)

~

5]

Water from Top of

Y]

DeBth to
o

N
=
L

N
N

23

24

25

7:12

8:24

9:36

10:48

12:00 13:12 14:24 15:36
Time

16:48

MW-06I
= MW-06S
e MW-108
e MW-10C

e MW-121
— MW-12S
e MW-13D
e MW-13S

e MW-15
s MW-155
MW-16S

e MW-281




E-9 INJECTION (30 FT- 40 FT ZONE)

Depth to Water from Top of Casing (ft)

MAY 29, 2013
VALMONT TCE SITE
10 v
¢ Injected 854 gal. Permanganate plus
$ 150 gal. water

11

12

13

14
L] E—8

15 = MW-06l!
smme MW-065

16
s MW-10B

17 ——MW-10C
e MIW-121

18 —— MW-12S
s MIW-13D

19
e MW-13S

20 MW-15I

o e MW-155
2 < MW-165
P —
22 MW-28|
23
s : ﬂ gy —
24 o ——
25
13:12 14:24 15:36 16:48 18:00 19:12 20:24

Time




E-3 INJECTION (40 FT- 60 FT ZONE)

VALMONT TCE SITE

MAY 30, 2013

Depth to Water from Top of Casing (ft)

injected 950

plus 250 gal.

L{a_lm_g_an_atgé e
ater o

8"_—?

w0

[y
o

[y
-

uny
N

=
w

=
y -9

ury
(T,]

[y
[+)}

[y
~

[y
o]

Juny
(-]

N
o

N
=

22

23

24

25

26

7:12

7:40

8:09

8:38

9:07

Time

9:36

10:.04

10:33

11:02

11:31

e -8
e MW-2|
e MW-2S
e MW-06I
e MW-06S
e MW-10B
m— MW-10C
s MW-121
e MW-13D
m—— MW-13S
MW-15I
e MW-15S
MW-16S
Mw-28I




E-2 INJECTION (90 FT- 150 FT ZONE)

MAY 30, 2013
VALMONT TCE SITE

Depth to Water from Top of Casing (ft)

<——Injec

ed 402 gal. Permapganate plus 200 ng. water

[y
[

[y
N

[
w

—-8

e MW-2|
e MW-2S
MW-06l

=
H

fury
[%4]

[y
[«)]

= MW-06S
e MW-10B
e MW-10C
e MW-121

[
~

MW-13D
MW-13S

=
(2]

19

20

21

22

23

24

25

12:00

13:12

14:24

15:36

16:

48 18:00

Time

19:12

20:24

21:36

e MW-15
MW-15S
e MW-16S
MW-28I




MW-12S INJECTION (45 FT- 58 FT ZONE)

Depth to Water from Top of Casing (ft)

MAY 30, 2013
VALMONT TCE SITE
5
el | = - €— Injected 177 gal. PermangLna!e
—plus25gat-water
7
8
9
10
— -8
1 —MW-2I
12 MW-2S
13 MWw-06l
14 — MW-065
s MMW-108
15
s MW-10C
16 e MW-121
17 MW-13D
18 MW-135
——— - l
19 MW-15
MW-15S
20
........ e MW-16S
21 MW-28
22
23
24
25 —
8:24 9:36 10:48 12:00 13:12 14:24

Time




MW-131 INJECTION (78 FT- 88 FT ZONE)

Depth to water from top of Casing (ft)

MAY 31, 2013
VALMONT TCE SITE
5
6
Injefted 136 gal. Permanganate——>
7 plug 25 gal. water
8 -
9
10 E-8
11 —MW-2I
v \\W -
12 - W-2S
| = MW-06I|
13
e MW-06S
14 m—— MW-10B
15 - J___ b it e MW-10C
16 e MW-121
e MW-13D
17
e MW-13S
= e MW-14S
19 MWw-15|
20 MW-15S
21 MW-16S
MWwW-28|
22
23
———n|
24 = ==5 S 1
25
5:45 6:14 6:43 7:12 7:40 8:09 8:38 9:07

Time




MW-13S INJECTION (20 FT- 35 FT ZONE)

Depth to Water from Top of Casing (ft)

MAY 31, 2013
VALMONT TCE SITE
5
6 <. Injected 204 gll. Permanganate Llus 25 gal. water
7 ——
8
9
10
L] E—8
11
e MW-2|
12
s MJW-2S
13 - - - e M\W-06
14 e MW-06
15 m— MW-10B
w MW-10C
16
s MW-121
17 = MW-13D
18 s MIW-145
19 ——MW-15]
20 MW-15S
s MW-16S
21
-MW-28I
22
23
24 - m————
25
7:12 7:40 8:09 8:38 9:07 9:36 10:04 10:33

Time




E-5 INJECTION (43 FT- 63 FT ZONE)

MAY 31, 2013
VALMONT TCE SITE
S
Injested970 gal. Permanganate
6 < i : 3
8
9
10
—— — -8
g ——
= S P —MW-2|
o
£12 —MW-25
]
O 13 T = MW-06I
k]
8' 14 e MW-06S
2 e MW-10B
£ 15 = —
S —— MW-10C
Y
» 16
% e—— W-121
=17 MW-13D
o
< 18 ——MW-145
g e MIW-151
o 19
MW-15S
20 e MIW-16S
21 MW-28|
22
23
24 ? —_—
25
8:09 8:38 9:07 9:36 10:04 10:33 11:02 11:31 12:00 12:28 12:57

Time




APPENDIX B

PROCESS MONITORING DATA



@ PIM PARAMETER DATA SHEET
PROJECT SITE NAME: Valmont TCE Site rouno: 1 CP hase sl TISc0 I”’-)
PROJECT NUMBER:  112G04635 DATE: /2%/1%2 - G /3%]/1Z
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate) r 7 o
Well ID Time Visual pH Temp. ORP |Colorimete - Chioride | Visual | WaterLevel |-
(Hrs) § Lsu) 1 (mgh) (Celclus) | mV | (mgn) | ) | Filtered | (FeetTOC
E1a |0755 Purle | NoT ~ DAGK PuRBLE [>Ioo | — _ |DPuple | 16.2%
E2 & |08:55 |Derlc ﬁmk 5.69 10.156 |52.3 |3.2% | 16.94 | Goqd | H6.5 45 | Pink  |6.42
E3 & [I15:08 [V urple| No TEISTE P- DaRlk PunlpLe |3 100 —  Dlrplel 83.00
E4 8 |09:40 |Dale Prple | NoT| TESTED — |DAAIC PJRP’-—g_ > leo — Dpwp.&_ IX.%0
E5 8 (oIS Dok Yurplo (NOT] TE|STEP- PARK PydpLe | > top | — > Purple) 1.4
E6 8 1645 Dk Porple| No Tt T ESTED — DARK PUBPLE | 7 log | — D. Rirple] 11521
E7 8 |85 [Pk Prple [N oT| TEBTED|— DARK PuRPLE | 7loe | — . Porple | Fps €2 |
E9 o (1710 Pk Forple [NoT| TEST EQ - DARK PUCPLE | 7 100 | — D.Prerk /19.33%
Mw2s |5 Bl Gd/Trkd 445 [0.043 | Q4.4 |10 |[B06 | GF | 0-2 20 |(heor | 749
w2 W25 | (Lo 15243 Jo.0q( 164 [2.44 1690 [I9F | 0.4 | 25 [Chor | %.30
ww-6s 110:25 | Cloar 4S5H |0-4o |$S |5%% | 1g.0z (4] | p.H4 s | lpar [1551
M-t 119:30 | CLopr |90 [0.045 |10.6 | R-3H | 1#-%[ |24 | 0.6 40 |Chlor [R3.3]
mw-10a8 108:10 Dorfe Prpde |NOT] T Els+ EP-DAdk Fur(DLE > loo — D.Perple| /6. 16
Mw-108 lI3:05 | (Leqr 6-6% [0.10% | 4.2 [6.23 [194Z [a13 | 0.( 15 |l |R3.52
ww-1oc I5%0 [Darle Fink |22 19048 | 14 |5.9% [17.24 1599 | 4.5 | 36 |Pak 25.4|
mw-1158 {09:15 [Dorte Pinke [6-0R [113_|385 | 3.9% | 16.2% |4z | > o0 | 56 Prple. | F.5]
MW-11Da J(:30 ¢ Pue NOT TIEST Elb - DAl Pueptel/ SEDIAENT | 7 loo —  ID.Psple]9.55
Mw-125a |14:20 Dok Keple, | N o7 TE 4T EID ~ DAtk PuRPLE |7 100 — PPl | 2462
Mw-12t 4210 Bligitly, durb;) e’.L/; 0-24%1 689 13.¢c¢ |a-2%F (199 | 0.9 55  |Clw— |90
MW-135 & {15740 Dyt Browr-Mdy] 6-2% | 0.21C 74000 | 233 11824 | 6o | 449 | 20 D.Piak]| /1 9%
MW-181a Jibzoo | Clea— |5.i7|0-007] 0.9 |7.1¢ (¥.95 | Slo | 0.6 Ho Clear | R064
A Injection Well
SIGNATURE(S): &ﬁ% // ,/t‘;&(,, PAGE 1 OF 2
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R

PROJECT SITE NAME: Valmont TCE Site

PIM PARAMETER DATA SHEET

rouno: . / Phase 2 TS0 'I'AD’-)

PROJECT NUMBER:  112G04635 DATE: e/72% [13~ (/3% /i3
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate) ! 4 4 4
Well ID Time Visual pH 8. COnd. Turb DO Temp ORP COIOI'i eter] Chloride | Visual | Water Level
o |l Hs)y§ _(SU) | (mSicm) | (msll-) | (Celcius) | gL) | (mgh) | Filtered | (FeetTOC).
MW-158 (/-0 Cleor‘ 5 44 10.024 0- .53 | 19.99 ll-{ﬁ O.Q 5 %o IR4HG |
MW-15D 1130 |[Lisht Piale |5.4710.152 | 54.5 3 F_{IF99 |50 | 2.3 15 |L.Pink| A1.13
mw-185a | I7:00 Dok Pucpde | N OTF TESTED — Dk PuRpLE | >1oo — E Rorple) 19.95
Mw-2208 |I5:20 | Pople @_ug 0-R6 |18 H | W13 ¥ Qo.ul |535 ] G3.2 | GO |L-Rrple] 7p-2]
mw-285a |/3:30 mpm/w ALK | PurpPlLE — NPT I7ED | 7 oo —— D-Purphe|14.50
Mw-28|(3:50 b.44 1013, | 6.0 | AF5 | KB.65 |49 | 0.4 20 | (hn~] 15.5¢
GW-9 |55 [fel-Bn /A»&.a 4.9/ 10.16 93.0 | a2 | i1#.0ol |I13Z | 0-3 6O Chlon | 16.93
SIGNATURE(S): 1% % Z( W PAGE 2 OF 2



PRQJECT SITE NAME:
PROJECT NUMBER:
INJECTION TYPE:

Valmont TCE Site
112G04635

PIM PARAMETER DATA SHEET

In-Situ Chemical Oxidation (Permanganate)

ROUND:
DATE:

2 (Round 2 ISCO Injection)

/L /2013

Well 1D Time Visual
| (Hrs) | - |

E1 8 |/1i4e | Dub purple oz

E2 & [/2:28 ] Broor g7o fowd | e1é| 206 | /265|548 20 | 30 |4t pun] 2. 20
E3 & |/2:5% | Dark purple Moz Testpd >too | —— |Pubpuple] >3 30
E4 8 72134 | Dork purple JAst T sl ek (00 —  [Perkpupld ;3,22
ES 8 /3212 |Reddich Prk  |£28 |28 | /2> | 2371 | 678 477 | 3244 2 Frnk /2. 2/
E6 & /324 | Terk FW?IL MNMdt ﬁpﬂpd >loo — DavkPirrld .5 25
E7 & |r2t008 |Dark purple | 4ol 7o stelol Zteo | — |Dackpuph (2 58
EQ a4 |/335 | purple btf 1182 | g8 g | fzo | 193¢ | £99 | >r00 | 30 parple | sz .2&
MW-2S /018 | Clhar 479 |o.ea7 | $.7 2.57 /7780 | 253 o /7 Clear| £.44
MW-2l  |j0:28 | pPink L23 louzo | £9.5 | ro92 | 1845 £37 .3 2t fFre& 887
MW-6S | 9:5% Asar &3¢ {0.372]| [0+ r0.07 | /15,32 282] 0.3 /3° Cloav| /6,22
MW-6l /000 | Clowdy Jog- lotof |at7 | 1.9/ /12,22 1223 o 35" Clear—| 287, //
MW-10AA /260 | Brown 222 106t 122 |94 | r& 2|tz 155 So Browm | ¢7.96
MW-10B |//228 | gleav 187 {037 | 26% | 243 | 1523 2¢) 0.3 20 Clear | 24.58
MW-10C [//:20 | Priak L35 /40 | g722 | 3.79 | 1t62 ] 370 Q.2 15 okt pk| 24,79
MW-11S8 |/2:/4 |Reddish Prople | £.728 | 0207 | 5723 | 2.90 | 12 24 £17| &0 Zo [Pk pinkl 9.0
MW-11D4 | /2242 | Dack puple|  poy Tosted ' >0 | —  [Dubpepd 12,91
MW-1258 | /2:20 | Dark purple|  pht| Tosted >too | — lpkpml >7.72
MW-121 | j2:¢6 | clear .5l |0-32¢] 32.9 | .84 (714 | 417 o 75 Clor | 22 o0t
MW-13S4 | /0:36 | Olear S 3¢ 0087 | f0.7 | ro.so | rntz| $49 o 20 Clear| 42 .2/
MW-131a | /0: 48] plear £4.32 |oog4| 34.) | 9. 50 t€.ro| gto 0 20 clhar | 27

A Injection Well

SIGNATURE(S); _ &TF = Sfice

PAGE 10F 2




-n:' PIM PARAMETER DATA SHEET
PROJECT SITE NAME: Valmont TCE Site ROUND: 2 (Round 2 ISCO Injection)
PROJECT NUMBER: 112G04635 DATE: & /5 /ool?
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate) ‘
Well ID Time Visual pH |S.Cond.| Turb. DO Temp. ORP Colqrime;q Chloride Visual § Water Level
(Hrs) § (S.U) | (mSicm)| (NTU) | (mgA) | (Celcius)| mV | (mgl) | (mgl) | Filtered | (FeetTOC)
MW-15S | /0.5 | [lar 498 loogl | 1457 | 2.4l | L4 | 2742] oy /70 Clear—\ )2.75
MW-15D | /0 5" |lisne Brown Tint | S5 47 loisd | 667 | 3.08 | 13.78 | 244 | o.2 /0 |olear| 2234
MW-18S 4 [/7:50 | Dark purle Moz Tested >loo | — Rk Pope 20,27
MW-22Da [73:047| Perple 713 |ou¢) | 268 |98 | 1643|558 | go.7 P /“”’?“L 7/ 2&
MW-28Sa | /212 |l Bovn Tint | 067 019! | 0.5 | go7 | ei2l (208 | 0.2 &o Clhar| ¢£.26
Mw-28l | 7/ & Cloar 88 |o./6) | Lot | 29/ t5.22 1397 o 24 closr| 1€.328
Gw-9 |9:40| clar Jg 45 |0.223]29.2 |20/ | /F %] /30 o = Olerr| (7.5
SIGNATURE(s): % CHe PAGE 2 OF 2
[/01::/5 :
Olear

E-l: 77"-?')’0“"0(“‘5"" fre pvater table Lo wf/m’x”’“‘“‘}/ /ovft Aelijm”'( {‘wfaa Céif) Loas

E"Z s T/\LWW“M%W watsr t2ble o R/{?Pm(b‘maw [49# Aﬁ,g was Clror to Arpwh .

E.3~ The meo(wﬂbr—' fra-m woter table to a{)/)nx?maﬁy ,zoft ba} was Clear.

E"‘"“ T/*' WMM ‘f""”" wotartable to afprvx:'mmy |25 f-e 1:75 wos Oleor.
‘ ot ,fam'» waM'MUL o aff”)“‘”"“&’y [ab.)CQ' 55/5 twas clear .

E-¢ . T =

pmiw-131 The bottom a]L well abowt £ fochss uas fwrfl—b .




PIM PARAMETER DATA SHEET

/(/C’;L E: 2. ""UVN?('{ (w«,qf
CLUViﬂg qur/,nc &t

s/1/iz.
PROJECT SITE NAME: Valmont TCE Site ROUND: 3{Round 2ISCQ Injection)  _ .
PROJECT NUMBER: 112G04635 DATE: 8/5/2013
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganats)
WellID | Time Vlsual pH S. CZnnd. Turb. Do Temp. ORP |Golorimeter] Chloride | Visual | Water Levsl
{Hrs.) (8.U) | (mSiem) {NTU) (mgl!.) !Celclusz mv (mglLJ (mg/L) Fittersd L {Feet TQC)
E1 8 [16:30 Dwk Porple (710) Somile Mol Anodazed [ —~——)| Rl-64
E2 A |/5:35 M, bvm 759 |0.029 |30.4 |49a3 [/i249 | 435 0.9 | 4o Cloar | 11149
E3 A [17:00 Dok Prple i) Somple Nod| Analfzed s — - |R6.65
E4 & |16:5 Mﬂwkbfﬂé)éwp& Not| Aralyzed [Crmmmmtmr [~ 3 | |5. 7
E5 & 113230 Dok pik-trmun6.3F | 0-0g; |7loc0 | 648 | [3.00 636 | 63.9 60  |hrple | I U7
E6 & |{¥:50 D F ple, (7o le. Mot Anoduzed |Emsimmmmdora oot sl 13.¢
ET 8 |io:Hp Da-}( Prode (rido) Sompde. Nt Aralyzed [Frtomr pr—p—) | [F.H2
Es |/5:50 Shyt Hirk (.9 |0.04 [603 |Go, |430 |Goj | 0-8 Ho | Chwr |15.04
ES & |1#:40 Porple- Brown| 6. F0 [0.290 [27C |40F /3.1 | GFR | 2 ioc  INeF Tasked Perple | 1457
MW-2S f3:05] Shyt int |5.53 [0-021 (9.6 [7.33 |24 | 1499 0.5 Ho Cleo~ | 70.41
Mw-2l |{3:5 &LM-MS 1S [0.09F |5y (9.9 [13.29 |R3p | 0.F @o Clear—|10-34
MW-65 _|//:20 {laitbown/lurbid | 5.54 |O0.doz |7 leo | 7.65 | /3.4 194 0.6 200 Chor | 13- 60
MW-6l1): 5% |Shyitly koiid |5.68 |0-02%F | 30.5 | 696 494 | I8 0-6 Ho Char |26.9]
MW-10A4 |{4:25 Bram‘Mg, F.03 |0.156 | 130 | HHg Mo G3% | G- foo ~Pink)® 20-53
MW-108 |/4:30 | Brouun, 751 |0.038 | @8 |5:9 [t4o2 [H58 | 1o Ho Cloar QG e
MW-10C 116:/5 | Dink- Brown | 763 [ 0.045 | 223 | (.19 12.53 |HF0 | 2.3 | 4o L Pirk | RS.¥F5
A Injection Wall
SIGNATURE(S): {M = PAGE 1 OF 2

95:8@ ETBZ/01/58
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PIM PARAMETER DATA SHEET

éRgJEcr SITE NAME: Valmont TCE Sits ' ROUND: 3 (Réund 21SC0 Injsctian)
PROJECT NUMBER: 112604835 DATE: 9/9/2013
INJECTION TYPE: [n-Situ Chemical OxIdat(on (Permanganate) 5

Well ID | Time Visual pH | S.Cond.| Turb. Do Temp. | ORP Coldzrimﬂ’ér Chloride | Visual | Water Level

(Hrs) {8.U.) | (m8fem}| (NTU) | (mgL) (Celcius)|  mV {mgiL) (mg/L) | Filtered | (Feet TOC)
MW-11S 8 |I5°55 |1 fornde = . D06 | BE G35 | 13.24 | 6481700 it = AKX IR.0%
- [MW-11D a[}5 08 TdSamplle Asoldy z ed| grrrmrrrerdme — 15.5;

MW-128 4| [ 15 Dardl Purpde (230) Sopmbde. Aokt A‘AAI; Lgc,& < - |28 /2

MW-121 |/ ¥:20 |tk Boia-Tod .72 10.043 | %06 |Gya |RH3Z |53 | 1 too | Char |35.
MW-1358|13:50| Laght brown [ 24 [0.04 |4 |5.3¢ | /4.9 (535 | Zo Yo Clar | 14.3}

MW-1318 1/4:05| Dok frok |G.2% [0.0/F |66.8 | fps |/3.93 | €95 | 32.6 | 4o 1Pk |22 92

MW-155 I*HSL;;HM-M%?.S: 0-00F |lo5 |56y |J3.¢9 |4e4 | 0iq Ko |Char-[/!5.0%
MW-ASD | IH:i50 elurm L bosan | 6.1 | 0000 | 12 [496 /2. | HSe | /4 | 2o - | 24.
MW-18S | B:90 Dok Porple (Fi00) Samlple Mot Aredlz d : s »h 234
Mw-220a | 140 | Purphe $o4 (0034 |38 844 - [3.Lq |54 645 Woi Tosted|Rrple |7R.03
MW-285 8| 15:20 |Lbown~ Riple |7.56  [0.068 | 259 |Hay (3% |63 | F0.1 ) Pk Pink | 15.05
MW-281 |[5:85| Skghet Hat [T R4 [0-04F |30.3 [10.92 |13.0c [370 | 0.6 4o Ao | 13. 86
GW-8 _|/R:20[redbisutint-wre] 5.33 |0.03F | 164 55 [logz [98 [ 0.2 | Joo Clar | 1920
GW-21 |/R:05|Sbyht red 4int 555 g.014 | fo.g 13.0 |lp.qy |Ra4 | 0.6 %0 Clhepr 23. 42

S[GNATURE(S):M / }:;w PAGE 2 OF 2

X310

‘28 3Ovd



PIM PARAMETER DATA SHEET

L

PROJECT SITE NAME: Valmont TCE Site ROUND: 4 (Round 2 ISCO Injection)
PROJECT NUMBER: 112G04635 _ DATE: 10/17/2013
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate)
Well ID Vi Temp. ORP [Colorimeter] Chloride Visual Water Level

> /oo

E1 a |10/ | Diyk poarpla No ¢ Tes pec —  |Dwkprp 2/.6/
E2 o 12:24 |Brownish ik |62 030 | 22.7 | 0.56 | 1580 | 45b | 2.2 g Pl o857
E3 & [/3° | Dayk Purple No ¢ Zosited >roo — |Dwhkpeph 2£.7¢
E4 8 |/2:55 | Dark Purple Mot Téstled >(oe — pepla (5. 62
E5 A |roo0 | Clor S5 1oa89 32 2.0 | r28|/69 0.3 7 Clar | r#. 95
E-6 A |/3:52 Tk purple Mot et tee >re0 | — | Dorkpule /2. 86
E7 & |/1'20 | pumple 6.%0 |0.348| 238 |12 | /2¢5 | ¢56 | >/00 — pople | .20
E9Q A Not | <sapted
MW-2S | .47 | clowdly 496 |o-oxt | st/ |oaxr 1048 | /72 | 0.0 3 Clar | 1/ 12
MW-2I  12°03 | clowdsy L2 |o/2e | 430 |08 | /26 /28 | 0.5 /o clear | /139
MW-6S [42:25 | Clear 4852 |o. 408 | /&5 | 1. 5% /Sob | 2838 0.7 o Clecer | /&6
MW-6I | #:28° | Clonely $0) |0/33 | 8.2 |2.2¢ | ¢.92| 49 | 0.4 /o Clear | 24 4%
MW-10AA |/0:¢¢ /«:ﬂt Brown | 64 (0456 | 26,/ | 2.3 | /6.02 | 293 | 2.2 goe  Kphtfred 20.27
MW-10B |/9:50 | Cleay S87 o 1kb | 2.7 |o0.66 | 1492 (as7 | s £ clor| 26.59
MW-10C_|/0:8'7 light Brown |£.77 |02 | 28.0 | 186 | 16 258 | w2 /.0 7.0 f”{éﬁ_,m 28.44
MW-11S8 |/2:37 eddish Brown | 8.0 |0.123 ] 99.7 | 22 | 15.22 | £77 Zé £ el 2.21
MW-11D A |/2:4{ | Dariz posrple Not| Tasdedd Sl00 | — Tt (L34
MW-1258 |/3:28 | Dark purplk Sot @—MJ >rp0 | —— Pkl 29./2
MW-121  [(3:,9 |4DPt 3”"‘7’;‘-,,t S2610.279 | 2.8 t.07 | 15485 | ££9 0.£ 45 f"/éf.m 25 . 4%
MW-13SA |/0:18 | clar S I 0loepl | 26.2| /i729 | t5.22 | 2040 | o7 5 Clear| /#.93
MW-1318 |/0:23 |Reddish Brown | S 34 |0./57 | 995 | 12 o7 | 7rt Zo & P | 24 22
A Injection Well
SIGNATURE(S): =~ he PAGE 1 OF 2




i

PROJECT SITE NAME: Valmont TCE Site

PROJECT NUMBER:
INJECTION TYPE:

112G04635

In-Situ Chemical Oxidation (Permanganate)

PIM PARAMETER DATA SHEET

ROUND:
DATE:

4 (Round 2 ISCO Injection)

10/17/2013

Well ID

Ti

Temp.

ORP [Colorimeter

Chiloride

Visual

Water Level

MW-158 | //: 38 | Clear 4. 22
MW-15D |12 ¢4 | clor £ 78 o288 | 13 .00 18532 £35 o. p A clear—| 24 &8
MW-18S 8 |/4:0d” |Rddish purpl | £ 92 (0¢85 | 3/ 8 | 2.9 | /7. 57| 720 | >v0e | > 200 prple| 2/ 82
MW-22Da [/3:35 | Purple .21 o148 | 2.3 82 | y2.06 | 612 L2 260 |pupple | 72.02
MW-2854 | /2 ¢5 A’ﬁf Led .06 |o0.222 | 232.3 | 0.8 | /1253 | 454 2/ & /4O Pink /1872
MW-28I /270 |Light Twrbtd | .76 |p2es | 266 | fao | 7722 | 447 | o5 £-5 Clar | ,13.94
GW-9 | 8:04 | clar 487 |0.22) | 2.8 | 4,17 | /8.5] | 743 /.0 3o Cleco—| /8. 647
SIGNATURE(S): &~ = Fhem PAGE 2 OF 2

Notas
z -
E -2
E-3

E-¢:

jmetel (35 ft brs was clean—.
u'ma'&y /3o ]Lt. Ly; was clear.
labft 5]’5 was (leanr—

Lot

pd

le
M =S :  The bottorn 0'7[ pwell abont [Jﬁoo'(: wos /’W .

MW =285 : The bottom of well about [ frot s PET

’7& Wumw 7Lram water tible te sf/f'vxr"mﬁb’ /eeo 7& btlnvf’m“"‘{ fwfj[ue (Jf';) was ol i
: The Gromd Water  frppn puater tohle to opproximaths (@0 ft b3s wes Olear 2o brown.
: 7%&?7""""“‘&"’ 7‘?0’»\ woter twhle o appreX

E~4: 7h ﬁnu«du:»tvr frm water tble B SfPrex
7he /MWWC"V fqﬂn waterta bl +o af[)wxima



PIM PARAMETER DATA SHEET

e

PROJECT SITE NAME: Valmont TCE Site ROUND: 5 (Round 2 ISCO Injection)
PROJECT NUMBER: 112G04635 DATE: 11/14/2013
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate)

Well ID

Time

Visual

H

S. Cond

Turb

E-1 a /lob | Dark prrpla
E2 a4 |¢2:3% cloo 6.25 |oep2| t#.9 | 2,06 | /1.20 | 420 /.0
E3 & |/3:25| Tk purpl Wot| 7os5ded >rs00
E4 & |13:43| Puk £7% lo.gol | 2.2 | 124 | 1138 | g27]| 6.0
Es a [0 | clar 6.2t loe3 | 22.8| r.08 | /2.7#| 72 0.0
E6 & |/4:¢0| Dark perple Not | Tested >/oo
E7 & |13:55 | Dovk purple Not | 7asded >coo
E9 a |/¢:r2 | Brown £.49 | 0.87]| 238 | ri07 | r2.29 | 452 /2
MW-2S |/0:38 | Clear Setloowl| 2.2 roa | 1282 62| 7.2
MW-2I  |j6:¢2 | Clear S 90 o tto | 13.7 | 2048 | /185 | 15/ 0.0
MW-6S |/o:/76 | bhlte Tint | 4. 67 |0.258| 134 | 8-l |/2.39 | 245 | o, /%0 | clear| (3,26
MW-6I  |/0:2] | white Tint | £o80 Moz | (98 |/0.06 | 12.00 | 113 2.0 30 Clear—| 246,45
MW-10A8 |//:at ght Bown Trt | 720 lo#¢t | £3.6 |t og | w.so | azs| /7 is Clear| 23,76
MW-10B /1279 | clesr E-11 | 06.723 9.6 /30 r2.27 | (14 r e i chear 26.89
MW-10C | //:2¢4 Clewr .15 loze[| Sb.0 | 263 | 2.5 | 293 o 2 20 Chear 28.83
MW-11S8 |/2:47 |Leddish Brown | g.64 | 0.072| 4.8 | 238 | rootf | goz2 | 2.8 /- lslptpa] /3. 08
MW-11D A | 12:5°8 |Brownish priple Mot | 7estpd >r00 | —  |Darkpupd (5.9
MW-1254 |12:20 | Dark purple Not | 7osted >/00 | —  |[Dawkpepl 55,42
MW-121 | (32 |G Reddish Brown| & 3| 106.209 | bzt | £ r6 N FS | Lt 2.0 g0 styrepine] 26,00
MW-13S4 | /7:02 | Brown Tint | 5.9 |0.067 | /67 | /.ot 12.57 | /46 | o S5 /o o | 5.8 2
MW-13I1A [ /r: e | Olsar S5 looaq| 168|773 (20871 (B9 o & yig floar| 24.917
A Injection Well
SIGNATURE(S): 50— phe= PAGE 1 OF 2




@ PIM PARAMETER DATA SHEET

PROJECT SITE NAME: Valmont TCE Site ROUND: 5 (Round 2 ISCO Injection)
PROJECT NUMBER: 112G04635 DATE: 11/14/2013
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate)

Well ID Time Visual pH

MW-158 | /2:p0 Clear &6 57 VX 54 /065 0.0 75 Clar | /& 49
MW-15D |[/2:08 Claar E-4& |o.2¢¢| s2.4 | /. «é 11-27 | 149 0.0 /o Cleav| 2¢ .9/
MW-18S A | 14 :22 | Reddich Brown | 6.4 |0.360 | /40 +.56 | /12.725 | 68€ | 20.0 fo Prnk 22. 42
MW-22D4a | /3:26| Ppurple 831 037 | 2¢.7 | 709 | sr.0tt| £16 | 5/ 2 go purple | 2 .14
MW-2884 |(2:17 | Brownish Bed | £.t% |0.1885 | 427 | 2.00 | 12.¢6 | 674 | 4£4./ o |DwhPink| (E-24
MW-281 |/2:30 |Lizht Gray Tint| 7. 0t | 0,148 | 270 /70 | j2.91 | 243 6.2 (5 Clear| 19.28
GW-9 70200 |Light ymML4.7p o.229| /2o 018 /202 208 o.0 S0 clear| /5878

S
SIGNATURE(S): =~ = Zha= PAGE 2 OF 2

/;j‘: 7/»;%»:«»/ watr from wter tolde te appreximetels // © Ft belovs grownd SinfuceChps) pons cloar,
E-2: 7 Wom-trw From water table o approximately (2o ft bos waes clear.

E—4: The jrdttlo from ator table 4o approximatel) (35 {1 4o S was olear.

E-b: The grovduotr fro wateosoble o approvimately /o £t bgs was olear.

E-7 : The WMJW from watertad (a0 affwm'maﬂy s-rft 52/5 was clov.




DATA_SUM_SEP13.xisx

DATA SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS

SEPTEMBER 2013 GROUNDWATER SAMPLES

YVALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Location: E8 GW.S  GW-ZI MW-0IS | MW-025-D _MW-ES MW-SL MWD MW.LIS | MW-13S 0 RBOL | TBOL
Sample Date: 9/10/2013, 9/10/2013.  9/11/2013 _ 9/10/2013 9/10/2013  9/10/2013  9/10/2013  9/11/2013  9/11/2013  5/10/2013 9/11/2013 '9/10/2013.
Duplicate of: ) i MW-025 i ; :

VOLATILES ug/t wfl ug/t ug/t. ught uglt ughl ug/t, ug/l. ug/L. ug/L
1,1,1-Trichloroethane 21 91 76 10 &g 24 81 [3 13 50 54
1,1,2,2- hane 5U 54U 5u 54 5U su 4] 5U 5 50 su
1,1,2-Trichloro-1,2,2-trifluoroethane S5U 50 5u LT 5U su 5U . 50U 54 sy 50U
1,1,2-Trichioroethane LS su 5u 54U . 5 sy SU L8R ) 50 50 5u
1,1 50 50U su 50 5Y 54U 5 54 . 57 131 50 ¢ su
1,1-Dichloroethene 5 . Su 5U 5U 5 ¢ 5y sy sur 5.U sS4 54 ¢ 5y
1,2,3-Trict 5V 54U 54U su su 54U Sy 5 54 50 Y su
1,2,4 5 5 54 ¢ s5u 5U ¢ sy 54U 5u SU 54, 5 . 5U
1,2-Dibromo-3 opane SU - 5U 5 54 su . 5u 54 su 5y 54U SU 5u
1,2-Dibromoeth 54U 50 5U - 50 5u 54 5U 54 SU su 54U 5y
1,2 50 sy 5U 54U SU 54U su sy 5u Sy sy 54
1,2-Di SU 54 . SU 5U 5u s5u Su sy 5u 54 50 ¢ 50
1,2-Dichloroethene (cis) su 361 5u 5U su 54 54 su 5.u) 59 54 _5u
1,2-Dichloroethene {trans) su 5y 54 5u | 50 - 54U 54U Su 5 su 54 5U
1,2-Dichloropropane 5u 54U 5u LU 54U SU . S 54U Siu 5y
1,3-Di sU SU 54U 5U 50 U sy 54U 5y su
1,4 ’ 50 50 sy 5U su 5U 5y 50 5u 5y
1,4-Dioxane 00U 100U 100U | JiT 100U | 100y 100U 100U 100U 100U | 00U
2 U WU 0y U 100 1wy w0y W0y w0y wuy 10U
2 w0y LIV wou v 04U w0y pLI 0y Wy 04 w0y
4-Mathyl-2 w0y oy w0y U Wy oy 0 Wy 1Y oy WU
Acetone 10U 0y Wy u 104 0y 104 38 wy 10 10U
5u 50 54U u 54U 54 su 5u . sy Su _su

U 50 54 50 50 5U [30] 5U 5u s5U
h £l 5U 54 5 5 : 5.0 : Sy 5w U Su
Bromoform s 54 S U Sy H 54U ; 54U 54 u sy
mometh 54U 5u 55U U 5u Su 54 5U 5U 224
Carbon Disulfide su Sy S5 - 54U 5U sy 54U 50 ¢ su 5y
Carbon Tetrachioride s s sul 5w s 5u) suW. suw 54 50
ct 5U 5U 54 5y 54 5y 54U 5y su LN s
Chigroethane SU . SU Sy su SU su su 54U sy U 50
Chioroform 5U . 54y sy LA 54U 54U 5u 5U 5y LI 5
Ch t sy SU su 5y 5U 5U 5u su 5U 5U s
cis-1,3-Dichioropropene 54U 5 SU 5u 50U 5 5R 5R su 'S suU
Cycloh ) 54U su . LT 5 5U S5U 54U 50 5U. 5u U
Dib h h 5U SV 54U 5y 5U | 50 5U 54U su 5.U 5U
Dichlorodifiupromethane 5U 54 54U 5 su 5u 5 54U U su 5y
hylh 5U Su 5U 5 5U sU 50 50U su sy su
isopropylbenzene Su 5U 50 5 50 54U 54 5U SU. 5 5y
M,p-xylene 5y 5U 5U 5 5U 54U . 50 ¢ 54 5y 54U 58U
Methyl Acetate 5U 5U 301 5 Su 54U 5u Sy su 54 50
Methyl Tert-buty] Ether s 54 . 54U 5 5u su 5y 5U ¢ su 50 . su

p 5u 50 54U su 5u sy 5U 5y 5U 5y

Methylene Chloride 114 134 1.2 131 120 | 1414 s5u su 189 187 ¢ 1]
O-xylens 54U 5U su 54U LA 5U 54U 5U 5u 5U (3]
Styrene 5 54U LT 5y s 5U 54U 54U 5y 5 s
Tetrachloroethene 5U 50U | 5U 5U 54 L5y sy 54U 5y 5U 5u
Toluene o 5 249 153 473 354 END I 14 254 2t 411 374
trans-1,3-Dichloropropene su 54 54U 54 sy Su 58 SR 5U 5u T
Trichlorosthene 250 280 160 55 a8 ELIN 5U 381 . 480 SU | 5U
' h s - 5U 54 54 5U 5 LT Sy 5U 50 5U
vinyi Chioride 5 5u 50 51U 5U 5 Sl Sul su 54 5

lofl




@ PIM PARAMETER DATA SHEET
PROJECT SITE NAME: Valmont TCE Site ROUND:  &(Round 2 SCO injection)
PROJECT NUMBER:  112G04635 DATE: tomspets 12-23-~]
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate)

Well ID Time Visuat pH S.Cond.} Turb. DO Temp. ORP Chioride Colorimeter ]| Water Level
L (Hrs.) {Unfilterad) | - (Filtered - 0.45um) | (S.U) (msmnm (mgh) J(Ceiclug)] (mV) | (mgh) | (mgl) | (Ft Below TOC)
E1a | jiaw Danle| Purp le ~ _Tastect]|  — — — > 100 15, 75
E28 j/z3% Cleer | Cleer MG o3l 726 | L4 | 2t | 209 20 oy EYE
E3a {ru0s Qorfe] Povple, ~ ot Tested | — — — |>/100 20:87
E48 /343 %™ creer gi24 |0953| #4631 1,91 | (247 | /94 20 0:& L2727
E68 4343 |92l e 6,50 1ous1113.7 12,27 |12:30 | 297 Yo 1,4 S
E6A l/4/0 Darle | Purple - at f< - - - > ipo .90
E78 11203 Dearlel Porple - at St — e = 2ipo i0.g9
E-8 - — — —— — - — o— —
B84 /4 i3 Pl - et ted | — — — 21020 1e:986
MW-2S |/132G | tight Browq Clecer 6,62 0068 | 65:7 |2.02 | 1,87 | 271 “Ho 115 Lagd

MW-2l 11234 | tigettrrows Clegiv .80 lon2P 1 25.5 12,35 | 1163 | 299 “Ho e Z:06.
MW-ES | 1122 leigerBrows| ¢ fozr 4.20 10,2991 39 1283 (258 | 4yos lzo 07 12100
MW-GI | J1 22 |tigatBrows| Clegr 526 1023147 12,25 112,07] 286 z0 Yy 20,38
MW-10AB | /4 2 T4 ) < z 6.l 1031 | 43,2 (2,68 | 1269 | 3y3 g0 0:9 4. 3y
MW-10B | /1 & | £ lccs Clear 650 P56 | F/§3 |tz | 12,35 | 308 20 0:0 20166
MWAOC | /4R | Tan Tint | Clear 0155 10203 1846 4,00 |12:26 | 298 Ho o0 22,84
MW-AISAl /2 4G |Light Brown] clcav 61 10093 jli2 1,97 {leeS | 233 20 i1 v IR A
MW-11DA| 24 3 Davic Purple e Not Telstecd —_ — — 2i0e L1008
MW-1258 | 4o © Darfc Purple —_ Aot rdsted o —_ —_ Lo 22.92
MW-121 /gy o3 |Réd Brows, Piale 643 Ipiag7) 15:2 | W IT 1247 | 597 g0 2.5 22:0 1
MW13SA| /347 |Light Browqg | € lacer S92 [0,08¢] 295 1173 liz.y4 | 3i5 20 LY 1o 07
MW-1318 /3 5-2 [ 8007 T  frar =225 10:059] 1.9 1083 | 1218 | yeu 20 L Z 19:99
A Injection Well
SIGNATURE(S): L’l/ﬁ v ; a ' PAGE 1 OF 2
E-l Purple at llo Fect +0 +thnec bhoftorr oFf tbe well

E-~3
E-6
E -7

Puvple at

Purpte et

20 Feect
tio Fect

o Fue bofform ofF the wel(
t0 Flie boffom oHF t+ac wetl

PU'V[J/(, atvr 85 Fec b o fFlhe lolbFfom 0{-:- Fle well



-ltl PIM PARAMETER DATA SHEET

PROJECT SITE NAME: Valmont TCE Site ROUND: 6 (Round 2 ISCO injection)
PROJECT NUMBER: 112G04635 DATE: 12/23/2013
INJECTION TYPE: In-Situ Chemical Oxidation (Permanganate)
Well ID Time Visual pH - ORP Colorlmaterl Water Level
. (Hrs.) s sy I 1 (Celclus) , (_Feet TOC)
MW-158 | 1224 | creenr S 01043 | 6156 | 1155 1dl | 341 | 0.7 g:43
MW-15D | /226 ) clcar 620 10324 | 7720 J1H 7 {66 26 | m.0 1§22
MW-1884 | 15 | %24 Bvown | 6. 390,331 /73 | 3.97 | 72,43 | 415 Y 3 [7.30
MW-22D4 | 11120 | Pyrjore - - — Wot Tested | — | 2100 £7.40
MW-28Sa | 1343 |2 " | 6.2 |oiigg | (b2 | yozo | 13.01 | 275 | @ u /2:75
Cight Brovin TrAt
Mw-281 | 1315 clear 9% 10:626 | 1192 | 2.48 |12.72 | ¢ | 2.4 200 | clear | 13.5¢
GW-9 11 IS |Light Teenq ¢l Gl 0.iS7 | 2716 1,88 11126 | 460 | 515 6o Clear | 13,1

SIGNATURE(S): M l a f
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: E-2 E-2 E-2| E-2 E-2 E-2| E-4 E-4 E-5
Sample (D: E-2-20130627 E-2-20130805 E—Z-ZOISOQOQI E-2-20131017 E-2-20131114 E-2-201312231 E-4-20131114 E-4-20131223 E-5-20130805
12/19/2013 12/20/2013

Sample Date: 6/27/2013 8/5/2013 9/9/2013 10/17/2013) 11/14/2013 12/23/2013 11/14/2013 12/23/2013 8/5/2013
FIELD PARAMETERS

Chloride (mg/L) 45 30 40 ) 15 20 50 80 25
Colorimeter (mg/L) 46.5 2.1 0.8 10.6 1 0.14 6 0.6 321
Conductivity {mS/cm) 0.156 0.114 0.029 013 0.082 0.076 0.301 0.284 0.128
Dissolved Oxygen {mg/L) 3.27 3.16] 9.23 0.86 2.06 2.44 1.24 1.82 3.31
Oxidation-reduction Potential (mV) 609 548 435 656 430 209 627 1.91 671
pH {S.U.) 5.68 6.7 7.59 6.14 6.95 5.13 6.79] 6.09) 6.28
Temperature (°C) 16.84, 17.65 12.89 15.6 11.2 10.84 11.86 14.1 16.78
Turbidity (NTU) 52.3 61.6 30.8 22.7 14.9 335 8.2 98.6 122
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: E-5] E-5 E-5| E-5 E-7 E-7/ E-8 E-8 E-9 E-9]
Sample 1D: E-5-20130909| | £-5-20131017| |E-5-20131114| | E-5-20131223| |E-7-20131017| | £-7-20131219| | E-8-20130910 | E-8-20131223| | £-9-20130805] | E-9-20130908)
12/18/2013 9/9/2013 12/18/2013

Sample Date: 9/9/2013 10/17/2013 11/14/2013 12/23/2013 10/17/2013] | 12/19/2013 9/10/2013 12/23/2013 8/5/2013 9/9/2013
FIELD PARAMETERS

Chlaride (mg/L) 60 7 15 40 NA NA 40 NA 30 NA
Colorimeter {mg/L) 63.8 0.3 0 1.4 100 NA 0.8 NA 100 100
Conductivity (mS/cm) 0.061 0.189 0.143 0.13 0.348 0.167 0.011 0.055 1.82 0.29
Dissolved Oxygen {mg/L) 6.88 2.16 1.05 1.58 1.76 1.04 5.65 3.06 9.2 9.17
Oxidation-reduction Potential (mV) 636 169 79 287 676 NA 384 287 699 672
pH (S.U.) 6.37 5.51 6.25 6.27 6.8 6.17 5.38 5.24 6.15 6.7
Temperature (°C) 13.06 14.78 12.74 134 17.45 12.93 10.19 10.01 18.34 13.19
Turbidity {NTU) 000> 31.2 22.8 127 23.8 70.8 13.3 16.5 68.6 276
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: E-9 E-91 GW-21 GW-21 GW-9 GW-9 GW-9 GW-9
Sample 1D: E-9-20131114 E-9-20131218} GW-21-20130911, GW-21-20131217 GW-9-20130627 GW-9-20130805 GW-9-20130910 GW-9-20131017
9/9/2013 . 9/9/2013

Sample Date: 11/14/2013 12/18/2013 9/11/2013 12/17/2013 6/27/2013 8/5/2013 9/10/2013 10/17/2013
FIELD PARAMETERS

Chloride {(mg/L) 60 NA 80 NA 60 55 100 30
Colorimeter {mg/L) 1.20> NA 0.6 NA 0.3 0 0.2 1
Conductivity (mS/cm) 0.871 1.05 0.093 0.093 0.168 0.223 0.034 0.227
Dissolved Oxygen {mg/L} 1.07 2.84 2.72 2.75 1.22 2.01 4,13 4.17
Oxidation-reduction Potential {mv} 492 NA 315 NA 137 180 332 143
pH (S.U.) 6.49 6.45 4.64 5.55 4.91 4.45 4.74 4.67
Temperature {°C) 12.49 11.54 15.04 9.79 17.01 15.44 10.39 15.51
Turbidity (NTU) 338 698 1.74 0 93 283 6.42 26.5
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VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

ROUND 2 INJECTIONS

SUMMARY OF PROCESS MONITORING FIELD RESULTS

Location: GW-9 GW—S} MW-021 MW-02! MwW-02t MW-021 MW-021
Sample ID: GW-9-20131114 GW—9-20131223! Mw-021-20130627 MW-021-20130805 MW-021-20130909 MW-021-20131017 MW-021-20131114
12/17/2013

Sample Date: 11/14/2013) 12/23/2013 6/27/2013 8/5/2013 9/5/2013 10/17/2013 11/14/2013
FIELD PARAMETERS

Chloride {mg/t.) 50 60 35 25 60 10 25
Colorimeter (mg/L) 0 5.5 0.4 83 0.7 0.8 0
Conductivity {mS/cm) 0.229 0.156 0.091 0.13 0.027 0.12] 0.11
Dissolved Oxygen (mg/L) 10.15 2.51 2.44 5.42 8.29 0.9 3.18
Oxidation-reduction Potential {mV) 208 A60 147 637 230 175 151
pH (5.U.) 4.7 5.05 5.42 5.23 5.95 5.12 5.9
Temperature (°C) 12.02 11.59 16.9 16.65 13.29 15.76 11.95
Turbidity (NTU) 120 3.92 16.4 69.5 56.4 430 13.7
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS

VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-02i| MW-025 MW-025 MW-025| MW-025 MW-028 MW-025
Sample 1D: MW~021-20131223l MW-025-20130627 MW-025-20130805 MW-025-20130910| MW-025-20131017 MW-025-20131114 MW-025-20131223
9/9/2013 12/17/2013
Sample Date: 12/23/2013 6/27/2013 8/5/2013 9/10/2013 10/17/2013 11/14/2013 12/23/2013
FIELD PARAMETERS
Chloride {mg/L) 40 20 15 40 3 20 40
Colorimeter {mg/L} 15 0.2 0 0.5 0 19 1.5
Conductivity {mS/cm) 0.128 0.043 0.047 0.046 0.054 0.046 0.031
Dissolved Oxygen {(mg/L) 2.3% 1.8 2.37 0.99 0.25 5.74 1.23
Oxidation-reduction Potential {mv) 289 167 223 323 174 164 310
pH (S.U.} 6.5 4.95 4.79 4.77 4.96 5.45 4.61
Temperature (°C) 11.63 18.06 17.5 16.06 15.45 12.82 8.2
Turbidity (NTU) 255 24.8 9.7 0.8 111 29.3 2.6
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS '
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-06! MW-061 MW-061 MW-061 MW-061 MW—OG([ MW-06S
Sample 1D: MW-061-20130627 MW.-061-20130805 MW-061-20130910, MW-061-20131017 MW-061-20131114 MW-061-20131223l MW-065-20130627
9/9/2013 12/17/2013

Sample Date: 6/27/2013 8/5/2013 9/10/2013 10/17/2013 11/14/2013, 12/23/2013 6/27/2013
FIELD PARAMETERS

Chloride {mg/L) 40 35 40 10 30 20 115
Colorimeter {mg/L} 0.6 0 0.6 0.6 2 4.4 0.4
Conductivity {mS/cm) 0.095 0.109 0.08 0.133 0.121 0.052 0.41
Dissolved Oxygen (mg/L) 2,84 1.91 0.04; 8.74 10.06 0.67 5.88
Oxidation-reduction Potential {mv) 208 123 242 49 113 182 191
pH {S.U.) 4.8 5.09 5.01 5.09 5.8 5.14 4.54
Temperature (°C) 17.71 14.72 18.5 14.92 12 7.43 19.03
Turbidity (NTU) 10.6 457 9.2 88.2 198 10.1 8.5

DATA_SUM_FIELDDATA2013
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
- ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-065 MW-065| MW-06S MW-065
Sample ID: MW-065-20130805 MW-OSS-2013091(II MW-065-20131017 MW.-065-20131114
9/9/2013

Sample Date: 8/5/2013 9/10/2013 10/17/2013 11/14/2013,
FIELD PARAMETERS

Chioride (mg/L) 130 200 90 140
Colorimeter {mg/L) 0.3 0.6 0.7 0.9
Conductivity (mS/cm) 0.372 0.398 0.408 0.355
Dissolved Oxygen {mg/L} 10.07 3.15 1.55 9.51
Oxidation-reduction Potential {mV) 282 244 285 248
pH {S.U.) 43 4.47 452 4.67
Temperature {°C) 15.32 24.25 15.05 12.39
Turbidity (NTU) 10.1 25.8 185 134
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS

VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-065/ MW-10A MW-10A| MW-10A MW-104 MW-104| MW-108
Sample ID: MW—OGS-20131223l MW-10A-20130805 MW-10A-20130909 MW-10A-20131017 MW-10A-20131114 MW—10A~20131223I MW-108-20130627
12/17/2013 12/18/2013

Sample Date: 12/23/2013 8/5/2013 9/9/2013 10/17/2013 11/14/2013, 12/23/2013, 6/27/2013
FIELD PARAMETERS

Chloride (mg/L) 120 50 100/ 60 65 80 15
Colorimeter (mg/L) 0.7 18.8 62.1 2.4 1.7 0.9 0.1
Conductivity (mS/cm) 0.214, 0.614 0.155 0.496 0.441 0.35 0.107
Dissolved Oxygen (mg/L) 4.51 8.58 4.49 2,53 1.04 1.8 6.23
Oxidation-reduction Potential {mv) 352 462 637 493 425 370 213
pH (S.U.) 4.34 7.22 7.03 5.64 7.4 6.15 6.65
Temperature (°C) 10.16 18.52 14.01 16.02 11.8 10.14 18.43
Turbidity (NTU) 4.4 122 180 26.1 53.6 42 4.3
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS

VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: ) MW-108 MW—IOB‘ MW-108 MWwW-108 MW-10B MW-10C MW-10C
Sample iD: MW-108-20130805 MW-10B-20130909 MW-108-20131017 MW-10B-20131114 MW-108-20131223 MW-10C-20130627 MW-10C-20130805
Sample Date: 8/5/2013 9/9/2013 10/17/2013 11/14/2013 12/23/2013 6/27/2013 8/5/2013
FIELD PARAMETERS

Chloride {mg/L) 20 40 6 15 20 35 15
Colorimeter {mg/L) 0.3 1 1 0.5 0 185 9.2
Conductivity (mS/cm) 0.137 0.038 0.156 0.123 0.156 0.148 1.4
Dissolved Oxygen {mg/L) 2.13 5.19 0.66 13 1.02 5.47 3.79
Oxidation-reduction Potential (mV) 361 458 457 114 308 544 375
pH (S.U.) 5.87 7.51 5.67 6.11 6.5 6.32 6.85
Temperature (°C) 15.43 14.02 14.92 12.27 12.39 17.76 15.62
Turbidity (NTU) 26.8 608 12.7 9.6 8.83 114 67.2
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90f20




SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS

VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: Mw-10C] MW-10C Mw-10c| MW-10C MW-11D MW-115 MW-118§
Sample 1D: MW»IOC-20130909[ MW-10C-20131017 MW—IOC-201311141 MW.-10C-20131223 MW-11D-20131219 MW-115-20130627 MW-115-20130805
12/18/2013

Sample Date: 9/9/2013 10/17/2013 11/14/2013 12/23/2013 12/19/2013 6/27/2013 8/5/2013
FIELD PARAMETERS

Chloride {mg/L) 40 7.5 20 40 NA 50 40
Colorimeter (mg/L) 8.3 i 0.3 0 NA 100 60
Conductivity (mS/cm) 0.045 1.02 0.201 0.082 0.127 1.13 0.297
Dissolved Oxygen (rmg/L) 6.18 1.85 2.63 0.46) 3.02 3.28 2.8
Oxidation-reduction Potential (mV) 470 116 293 403 737 647 617
pH(S.U.) 7.63 6.77 8.15 5.09 5.76 6.02 6.78
Temperature (°C) 12.53 15.28 12.18 10.59 9.96 16.27 19.24
Turbidity (NTU) 223 29 56 1 45 385 77.3
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS

VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-11S| MW-115 MW-11S§ MW-115/ MW-121 MW-121 MW-12
Sample ID: MW—11$-201309091 MW-115-20131017 MW-115-20131114 MW-11$—20131223f MW-121-20130627 MW-121-20130805 MW-12i-20130909
12/20/2013,

Sample Date: 9/9/2013 10/17/2013 11/14/2013 12/23/2013, 6/27/2013 8/5/2013 9/9/2013
FIELD PARAMETERS

Chioride (mg/L) NA 6 15 20 55 75 100
Colorimeter (mg/L) 100 7.6 4.5 0 0.8 0 1.1
Conductivity (mS/cm) 0.062 0.123 0.072 0.086 0.243 0.324 0.063
Dissolved Oxygen (mg/L) 6.35 1.42 2.35 5.42 3.66 1.86 4.42
Oxidation-reduction Potential (mV) 698 677 602 514 144 417 513
pH (S.U.) 6.22 6.14 6.64 5.34 6.43 6.51 7.77
Temperature (°C) 13.24 15.46 10.56 9.85 21.27 17.14 12.43
Turbidity {(NTU) 107 99.1 56.9 5.5 62.9 32.9 306/
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-12i MW-121} MW-12i MW-125| MwW-131 MW-131 MW-131
Sample ID: MW-121-20131017 MW-121-20131114 MW.-121-20131223 MW-125-20131218 MW-131-20130627 MW-131-20130805 MW-131-20130909
Sample Date: 10/17/2013 11/14/2013 12/23/2013 12/19/2013 6/27/2013 8/5/2013 9/9/2013
FIELD PARAMETERS

Chioride {mg/L) 45 90 80 80 40 20 40
Colorimeter (mg/L) 0.6 2 2.8 2.8 0.6 0 32.6
Conductivity {(mS/cm) 0.279 0.309 0.297 4.73 0.067 0.064 0.017
Dissolved Oxygen (mg/L) 1.07 1.16/ 1.19 1.15 1.16 9.5 10.45
Oxidation-reduction Potential (mV) 559 611 597 633 510 650 695
pH (S.U.) 5.76 6.51 6.43 7.31 5.17 4.89 6.23
Temperature (°C) 18.48 11.45 12.47 10.45 17.85 16.1 13.83
Turbidity (NTU) 87.8 64.1 19.2 21 20.9 34.1 66.8
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SUMMARY OF PROCESS MONITORING FIELD RESULTS

ROUND 2 INJECTIONS

VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-134 MW-131 l MW-131 MW-13S MwW-13S MW—lSS’ MW-13S
Sample 1D: MW-13i-20131017 MW-13!-20131114} MW-131-20131223 MW-135-20130627 MW-135-20130805 MW-135-20130910 MW-135-20131017
9/9/2013

Sample Date: 10/17/2013 11/14/2013 12/23/2013 6/27/2013 8/5/2013 9/10/2013 10/17/2013
FIELD PARAMETERS

Chioride (mg/L) [ 15 20 70 20 40 5
Colorimeter (mg/L) 70 0.4 1.2 44.9 0 1 0.7
Conductivity (mS/cm) 0.187 0.044 0.058 0.216 0.087 0.088 0.091
Dissolved Oxygen {mg/L) 112 1.73 0.83 3.38 10.1 0.13 1.79
Oxidation-reduction Potential {(mv) 711 189 464 602 569 324 204
pH (S.U.) 5.34 5.51 5.25 6.28 5.34 5.46 5.5
Temperature (*C) 16.07 12.15 12.18 18.39 15.52 23.37 15.23
Turbidity (NTU) 998 16.8 11.9 71000 50.7 69.6 26.2
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-13S MW-135|
Sample iD: MW-135-20131114 MW-135-201312231
12/17/2013]
Sample Date: 11/14/2013 12/23/2013
FIELD PARAMETERS
Chloride {mg/L) 10 20
Colorimeter (mg/L) 0.5 1.4
Conductivity (mS/cm) 0.067 0.064
Dissolved Oxygen {mg/L) 1.06/ 2.97
Oxidation-reduction Potential (mV) 146 306
pH {S.U.) 5.89 4.75
Temperature (°C) 12.59 10.34
Turbidity (NTU) 167 5

DATA_SUM_FIELDDATA2013 14 of 20



SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-15D MW-15D MW—lSD] MW-15D MW-15D MW-15D MW-15S5
Sample ID: MW-15D-20130627 MW-15D-20130805 MW-15D-20130909 MW-15D-20131017 MW-15D-20131114 MW-15D-20131223 MW-155-20130627
Sample Date: 6/27/2013 8/5/2013 9/9/2013, 10/17/2013 11/14/2013 12/23/2013 6/27/2013
FIELD PARAMETERS

Chloride {mg/L) 15 10 20 7.5 10 40 15
Colorimeter (mg/L) 2.8 0.4 1.4 0.9 0 0 0.6
Conductivity (mS/cm) 0.153 0.156 0.1 0.285 0.244/ 0.324 0.025
Dissolved Oxygen (mg/L) 3.71 3.15 4.96 8 1.46 1.49 3.33
Oxidation-reduction Potential (mV) 500 466 450 438 169 262 148
pH (S.U.) 5.47 5.67 6.18 5.75 6.46 6.2 5.48
Temperature (°C) 17.99 13.78 12.14 15.32 11.27 11.66 18.89
Turbidity (NTU) 54.5 65.7 112 11.8 12.4 7.2 0
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-155 MW-155] MW-155 Mw-155}
Sample ID: MW-155-20130805 MW-155-20130909 MW-155-20131017 MW-155-20131114!
Sample Date: 8/5/2013 9/9/2013| 10/17/2013 11/14/2013
FIELD PARAMETERS

Chloride {mg/L) 10 40 3.6 15
Colorimeter {mg/l.) 0.1 0.9 0.9 0
Conductivity (mS/cm) 0.041 0.007 0.035 0.033
Dissolved Oxygen {mg/L) 3.41 5.64 1.32 1.47
Oxidation-reduction Potential {mV) 474 484 658 402
pH (S.U.) 4.96 7.31 6.29 6.57
Temperature ("C) 15.14 13.68 16.34 11.69
Turbidity (NTU) 15.7 105 15.1 7.8
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-155 MW-185 MW-185 MW-185 MW-22D MW-22D] MW-22D]
Sample ID: MW-155-20131223 MW-185-20131017 MW-185-20131114, MW-185-20131223 MW-22D-20130627 MW-22D-20130805| MW-22D-20130903
12/20/2013

Sample Date: 12/23/2013 10/17/2013 11/14/2013| 12/23/2013 6/27/2013 8/5/2013 9/9/2013
FIELD PARAMETERS

Chloride (mg/L) 20 200{> 50 40 60 45 NA
Colorimeter (mg/L) 0.7 1000> 20 4.3 63.2 60.7 64.5
Conductivity (mS/cm) 0.043 0.485 0.36 0.157 0.126 0.149 0.034
Dissolved Oxygen (mg/L) 1.58 2.86 4.86 7.65 11.13 6.95 8.99
Oxidation-reduction Potential (mv) 341 720 686 685 525 555 566
pH {S.U.} 5.8 5.92 6.54 5.7 6.44 7.13 8.04
Temperature (°C) 11.91 17.57| 12.78 14.56 20.41 16.43 13.69
Turbidity (NTU) 6.56 81.8 160 984 18.4 26.8 23.8
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-22D MW-22D MW-281 MW-ZSII MW-ZS#I MW-281 MW-28i MW-28I
Sample ID: MW-22D-20131017 MW-22D-20131114 MW-281-20130627, MW-281-20130805| MW~28&»20130909} MW-281-20131017 MW-281-20131114; MW-281-20131223
Sample Date: 10/17/2013 11/14/2013 6/27/2013 8/5/2013 9/9/2013 10/17/2013 11/14/2013 12/23/2013
FIELD PARAMETERS

Chloride (mg/L} 200 60 20 25 40 6.5 15 200
Colorimeter (mg/L) 67.4 61.2 0.1 ¢} 0.6 0.8 0.2 2.1
Conductivity (mS/cm) 0.148 0.137 0.136 0.169 0.047 0.245 0.168 0.626|
Dissolved Oxygen {mg/L) 6.52 7.09 273 291 10.82 1.4 1.71 2.48
Oxidation-reduction Potential (mV) 612 616 249 397 370 467 263 96
pH (5.U.) 6.21 6.31 6.44 5.86 7.24 5.75 7.05 8.99
Temperature {°C) 17.06 11.04 18.65 15.32 13.06 17.42 12.91 12.72
Turbidity (NTU) 9.3 34.7 6 50.4 303 46.6] 270 11.92
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SUMMARY OF PROCESS MONITORING FIELD RESULTS
ROUND 2 INJECTIONS VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Location: MW-288/ MW~28$! MWw-288 MW-28S) MW—ZBS]
Sample ID: MW-285-20130805 MW-285-20130309 MW-285-20131017 MW-285-20131114 MW-285-20131223]
12/19/2013
Sample Date: 8/5/2013 9/9/2013 10/17/2013 . 11/14/2013 12/23/2013
FIELD PARAMETERS
Chioride {mg/L) 60 60 140 40 60)
Colorimeter {(mg/L) 0.2 70.1 31.8 44.1 0.4
Conductivity {mS/cm) 0.191 0.068 0.22 0.168 0.178
Dissolved Oxygen (mg/L) 6.07 4.94 0.85 2 9.02!
Oxidation-reduction Potential (mV) 408 632 686 674 627
pH {S.U.) 5.67 7.56 6.06 6.18 5.84
Temperature {°C) 15.21 13.7 17.83 13.46 13.26
Turbidity {(NTU) 50.5 259 23.3 627 26
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DATA SUMMARY OF PROCESS MONITORING FIELD RESULTS
VALMONT TCE SITE, WEST HAZLETON, LUZERNE COUNTY, PENNSYLVANIA

Data Qualifiers:
> - Greater than.
NA - No result is available/applicable for this parameter in this sample.

Database source file: H:\VALMONT\DATA SUMMARIES\PIM RESULTS\FIELDDATA.DBF data retrieved on: 02/07/14
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APPENDIX C

ROUND 2 PERFORMANCE MONITORING
ANALYTICAL DATA SUMMARY



SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
SEPTEMBER 2013 GROUNDWATER SAMPLES
VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Location:

E-8

GW-9

GW-21

MW-025

MW-025-D

MW-6S

MW-61

MW-11D

MW-115!

MWw-135

RB-01

T8-01

S le Date:

9/10/2013

9/10/2013

9/11/2013

9/10/2013

9/10/2013

9/10/2013

9/10/2013

9/11/2013

9/11/2013

9/10/2013

9/11/2013

9/10/2013

P

Duplicate of:

MW-028

VOLATILES

ug/L

ug/L

ug/L]

ug/t

ug/L

ug/L

ug/L

ug/L

ug/L

1,1,1-Trichloroethane

N
o

9.1

7.6

8.8

8.1

500

13

1,1,2,2-Tetrachloroethane

wn

L

w1

wn

5

w

1,1,2-Trichloro-1,2,2-trifluoroethane

el

1,1,2-Trichioroethane

1,1-Dichioroethane

cixmic|a

1,1-Dichloroethene

c
-

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

clc|lcicjcic

clo|lciciclc

nwluln|nininlw|n|n

clciciclcicici-icicla

1,2-Dichloroethene (cis)

w

o
o

[t
ey

w
L

1,2-Dichloroethene (trans)

[l
o

et
=

wn

1,2-Dichloropropane

wn

1,3-Dichlorobenzene

L

1,4-Dichlorobenzene

wivinniyniwnininnuniwininwinionn

winlvninlgnlninlninlninluinlin

niwjinjunininiviwiicininivininian

Wwijujitnin|iiwi,ninininuin

niwnivtinjntjninitinnjitninnininin|unisn

viwtininjititniinjnitnjninin

mmmmmmmmmmmmmmmmm§

ninjulnjn|njulnin{uninlvn|lln

wn

mmmmmmmmmmmmmmmmm§

mmmwmmmmmmmmmmmmm§

1,4-Dioxane

100

g

[

g

100

g

2-Butanone

[y
o

[y
[=]

-
(=]

2-Hexanone

[y
<

ey
(]

-
(=]

4-Methyl-2-pentanone

-
=]

[y
[=]

cicic|lc(cic|c

[y
[

Acetone

[y
o]

[

b
[

[
o

Benzene

Bromochloromethane

[Bromodichloromethane

Bromoform

Bromomethane

N

Carbon Disuifide

ciclclcic|cicicicicicic|cic

cl|clcic|cic

Carbon Tetrachloride

=4

o

o

=

red

o=

o

[
=4

[
=

o

Chlorobenzene

Chloroethane

Chiloroform

Chloromethane

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichigrodifluoromethane

Ethylbenzene

Isopropylbenzene

M,p-xylene

Methyl Acetate

Methyl Tert-butyl Ether

Methylcycdohexane

|Methylene Chloride

lvnininininivivinininlninivjnneniviuiuia

[uy

“iCleicicicicigicjcicicicicic|clcic|cicicicicicicicic cic|ciciciciciciciciccic|Ccicia

uwwmmmmmmmwmmmmmwmmmmm

oy

= S =S SEH I HEEEHEEEEEEFEEEEEEEEEEEEEEEEEEEEEEAEEEEE

Nitniulnlunininininiviviulnjun|lunlninirninlvnlnin

oy

~jZijiciciciclaicjc|ciciciclciciciclcicicjoic|c|aiciciciclaic|clcic|clcicicicicicic|c|c

wlvinjulvivnlvlunlvninlujulunin|lnlvinlulunlnlan

ey

“lCiciciciciciclclaicicijciciclcicicicicicic|cicicic|oicicicicic|cicic|cicic|cicic|c|C

Mlninfnlunlnlulnln|lunivin|v|lvnjulunlnlnlnlnlin|n

Fey

clelciciciCcic|ciciciociacicic|cic|ciclciciclcic|ciciciclcicicicic|clc|clciciciclc|cic|c

inluivinlvirn[ulnjvlninln|jninlvulnluinlnlin|n

oy

-lcjclciclciclcicic|aic|ciciciclcic|c|c|cic|c|aciclcicic|cic|c|cicicic|c|cicic|claeic|ci“

slulnninlniviunjninivnivlvulvivn|n|lvinvininin

oy

-lcjaicjlajciclcicic|clelalc|alac|elcicjc|lalc|acic|c|ac|c|clc|clciclc|c|cic|clc|(c|cicic|a

vt iuirivivigivniun|jninin

clcicla|ciciciclacicim|ciCc|C|C

[
%HHHS
niinitiniuiniuiniwvinivirniviinjininininjininin oIDIO

cic|cicic|cloicic|acimicic|c|c

winunivfnivn|ninlnlvivin|ln|lujulnuivinluin|nin

[y

-lCjciajcicjcicjcicic|c|aclcioicic|c|cic|cliciclclacic|c|cic|c|a

nivjnivlnivnvininlnuivn|lululninlninlulnjninin

oy

-lCiciclcic|cic|Cclaic|Q|olciciciclcic|clcic|oiCiCiciCciciciCcicic|q|c|cic|clcloc|clciciCcic

ainnjnjnjn|ninininlulninininlnlninvininlnin

[%y

“icloiclajc|cicjcicic|ciciQic|Ccici-|ciciciCciciciciciccic|c|cic|Cc|cjcic|cicicioiciclaiC

DATA_SUM_SEP13

1of3




SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
SEPTEMBER 2013 GROUNDWATER SAMPLES
VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Location: E-8 GW-9 GW-21 MW-025 MW-025-D MW-6S MW-61 MW-11D MW-115| MW-135 RB-01 TB-01
Sample Date: 9/10/2013 9/10/2013 9/11/2013 9/10/2013 9/10/2013 9/10/2013 9/10/2013 9/11/2013 9/11/2013 9/10/2013| |9/11/2013 9/10/2013
Duplicate of: MW-025)

VOLATILES ug/L ug/L ug/L ug/L ug/L] ug/L ug/L ug/L ug/L ug/L] ug/L ug/L
1,1,1-Trichloroethane 21 9.1 7.6 10 8.8 2{) 8.1 6 500 i3 5{U 5|U
O-xylene 5iU 51U 5iU 51U S{U 5|U 5]U 5{U 5iU 51U 51U S5|U
Styrene 5{U 51U 5{U Siu S{U 5|U 51U 5{U 5iU 51U 5|U 5|U
Tetrachloroethene S5iU S5iuU 5iU 5{U 5|U SiU 51U 5{U 5iU 5{U 5(U 5/U
Toluene 51U 2.4} 1.54 4,74 3.51 4 3.7 1.4 2.54) 2.7 4.1} 3.7l
trans-1,3-Dichloropropene 51U 51U S5{U 51U S5iU 5{U 51U 5IR 5(R 5iU S5{U 5{U
Trichloroethene 250 280 160 55 48 48 30 51U 3.8{) 480 5iU 5(U
Trichlorofluoromethane s5iU 5 5(U 5[U 5{U 5{U 5|U S5{U 5{U 5(U 5|U 5{U
Vinyl Chloride 51U 5{U SiU 5{U 5{U 51U SiU 5{U} 5{Ul} 51U 5{U 5iU
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DATA SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
OCTOBER 2013 GROUNDWATER SAMPLES
VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA
Data Qualifiers:
} - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
R — Positive result is considered unusable due to exceedance of technical quality control criteria.
U -- Value is a non-detected result as reported by the laboratory.
Ul - Non-detected result is considered estimated due to exceedance of technical quality control criteria.

Database source file: H:\VALMONT\DATA SUMMARIES\PIM RESULTS\SEP13.DBF data retrieved on: 11/04/13
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SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
DECEMBER 2013 GROUNDWATER SAMPLES
VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Sample ID: E-02 E-04 E-05 E-07[ E-08 E-OQI GW-09 DUP-01 GW-21 MW-025 MW-06! MW-065
Sample Date: 12/19/2013 12/20/2013 12/18/2013 12/19/2013 12/18/2013 12/18/2013 12/17/2013 12/17/2013 12/17/2013 12/17/2013 12/17/2013 12/17/2013
Duplicate of: Gw-09

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 25 13 2.41) 5.9 18 41}) 4.5} 4.7\ 3.4} 6.6 3.2} 1.34
1,1,2,2-Tetrachloroethane 5iU 51U SiU SiU 5{U 100(U 5iU 51U 51U 5iU 51U 5iU
1,1,2-Trichloro-1,2,2-triflucroethane 1.44 0.841 5iU 0.971) 0.42}) 154 5|U 51U 5{U 5{U 5iU SiU
1,1,2-Trichloroethane 51U 0.35]) 5iU 5|U 5iU 25() 5{U SiU 5iU 5iU 5iU 5iU
1,1-Dichioroethane 1.2 0.5{) 5iU 51U 51U 1001U 5iU 5{U S5iU S5{U S5iU 5{U
1,1-Dichloroethene 3.1 51U SiU 51U 5{U 10014 5iuU S5iU 5iU 5{U 5\U 51U
1,2,3-Trichlorobenzene 51U 5iU S5iU 5{U 5iU 100{U 5iU 5{U 5iU S5{U 51U SiuU
1,2,4-Trichlorobenzene 5{U 5{U 5{U 5{U S5iU 100{U 5{U 5{U 5{U 5{U 5{U 5iU
1,2-Dibromo-3-chloropropane 51U S5iU 51U 5iU S{U 100{U 5iU S5{U 51U 5{u 5{U 5iU
1,2-Dibromoethane 51U 51U 5/U 5{U 5|U 100{U 5{U 5iU EHY 5{U 5iU 5|U
1,2-Dichlorobenzene 5iU Siu S5{uU 51U 5{U 100U 5|U 5{U 5|U SiuU 51U 5iU
1,2-Dichloroethane 5{U 5iU 5{U 5{U 5iU 100{U 5iU 5{U 5{U 5iU 5{U 51U
1,2-Dichloroethene (cis) 10 2.5() SiU 0.69}4 154 6.4 34 2,71 0.7{J 0.321) 51U 0.44{)
1,2-Dichloroethene (trans) 51U 51U 51U 5{U 5[U 100(U 51U 5iU 51U 51U 51U SiuU
1,2-Dichloropropane 5iU 51U 5iU S5|U 5{uU 100{U 5iU 51U 51U 5(U S5{U 5|U
1,3-Dichlorobenzene 51U 5{U SiU 51U 51U 100U 5iuU 5iU 5{U S5{U 5{U 5|U
1,4-Dichlorobenzene 5|U 5(U 5iU 5{U 5iU 100{U 5iU 51U 5{U 5|U 5|U 5{U
1,4-Dioxane 100/R 100{R 100[R 100{R 100jR 2000{R 100{R 100|R 100|R 100iR 100{R 100iR
2-Butanone 10{U 101U 10{U 10{U 10{U 200{U 10U 101U 101U 10{U 10{U 10iU
2-Hexanone 101U 100U 101U 101U 10{U 200{U 10{U 10jU 10{U 10{U 10iU 101U
4-Methyl-2-pentanone 10{U 10tV 0 10U 10{U 200U 10U 10{U 10{U 10iU 10{U 10{U
Acetone 101U 10U 3.1l 10U 1.34 64() 1.34 151 10{U 10U 101U 10[U
Benzene 51U 5{U 5[U 5{U 5{U 100{U 5{U 51U 51U 5{U Y 5\U
Bromochloromethane 5{U 5iU 5{U 5[U 51U 100{U 5{U 5{U 5|U 5\U SiU 5iU
Bromodichloromethane 5{U 51U 51U 51U 5iU 100{U 51U 51U 5{U 5iU 5{U 5|U
Bromoform 5iU 51U 5iU 51U S5iU 100U 5]U 5iU 5|U 51U 51U 51U
Bromomethane SiU 5|U 5iU 51U 5/U 100{U 5iU 51U 5|U 5{U 51U SiU
Carbon Disulfide 51U SiU 5iU S{U SiU 100U 51U 5iU 51U 5{U 5{U 5iU
Carbon Tetrachloride Siu 51U SiU 51U 51U 100iU 5iU 5{U 5[U 5iU 51U 5iU
Chlorobenzene SiU 5|U 5|U 5{U Sy 100jU S|U 51U 5{U 5iu 5{U 5iU
Chloroethane 51U 5i{U 5iU 5{U 51U 100{U 51U 51U 5iU 5|U 51U 5|U
Chloroform 51U 3.24 51U 51U SiU 100{U 5|U 5iU 5iU 5|U 5iU 5iU
Chloromethane 5{U 5{U 5{U 5iU 5iU 100jU 5iU 5iU 5{U SiU SiU 5{uU
cis-1,3-Dichloropropene 51U 5|ul 51U S5iU S5iU 1001U Slu 5iU 5{U 5{U 51U 5|U
Cyciohexane 51U 5iU 5{U 5iU S5iU 100{U 5iU 5|U 5{U 5{U 5{U 5|U
Dibromochloromethane 5iU 5{U 51U 5|U 5iU 100{U 5\U 5iU 51U 51U 5iU 5iU
Dichlorodifluoromethane 5|U 5{U 51U 51U 5iU 100/U 5{U 5iU 5{U 5{U 51U 51U
Ethylbenzene 51U 5{U 5{U 5{U 5{U 100{U S5iU 5iU S5{U 5{U 5iU S|y
isopropylbenzene 51U 51U SiU 5iU 51U 100{U 51U 5iU 51U 5|U 51U 5{U
M,p-xylene 51U 51U 5|U 5|U 51U 100U 51U 51U 5iU 5iU SiU S5iU
Methyl Acetate 5iU 51U Sy 51U 51U 100/U 51U 5{U 5{U SiU 5{U 51U
Methyl Tert-butyl Ether 5iU 5iU 5{U 5|U SiU 100{U S5{uU 5(U 5{U 5{U 5{U 5iU
{Methyleyclohexane 5iU S5{U 5iU 5|U 5]U 100iU 51U 5iU 5iU 5{U 5|U 5{U
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SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
DECEMBER 2013 GROUNDWATER SAMPLES
VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Sample ID: E-02 E-04 E-05 E-07 E-08) E-09 GW-09 DUP-01 GW-21 MW-02S MW-06! MW-065
Sample Date: 12/19/2013 12/20/2013 12/18/2013 12/19/2013 12/18/2013 12/18/2013 12/17/2013 12/17/2013 12/17/2013 12/17/2013 12/17/2013, 12/17/2013
Duplicate of: . GW-09

VOLATILES ug/L ug/L ug/L ug/L ug/U ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Methylene Chioride Siu 51U Siu 5|U 5{U 1001U 5{U 51U 5|U 51U 5{U S5iU
O-xylene S5iU 5iU 5{U 5iU S5iU 100{U 51U 51U 5{U 5iU 5{U 5|U
Styrene 5iU S5{U S5iU 5{U 5{U 100{U 5(U 51U 5iU 5{U 5{U 5[U
Tetrachloroethene Sy 51U 51U 5iU 5iuU 100{U 51U 5|U 51U 51U 5]U S5iU
Toluene 5/U 51U 5iU 5iU 5/U 2514 5iU 5|U 51U 5;U SiU 5{U
trans-1,3-Dichloropropene 51U 51U 51U 51U S5iU 100(u | 5|U 51U 5{U 51U 51U 5{U
Trichloroethene 450 250 19 190 170 9200 150 160 73 35 14 27
Trichlorofluoromethane 5{U E11Y) S5iU SiU 5{U 100{U 5iu 5iU 5iU 51U 5{U 5{U
Vinyl Chloride 5{U 5{Uj 5{U 5|U 51U 10010 5{U 5|U 5{U 5{U 51U 5|U
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SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
DECEMBER 2013 GROUNDWATER SAMPLES

VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Sample {D: MW-10A MwW-10C MW-11D MW—IIS; bDup-02 MW-12S MW-13S| MW-18S MW-28S, RB-01 TB-01 TB-02
Sample Date: 12/18/2013| 12/18/2013 12/19/2013 12/20/2013 12/20/2013 12/19/2013 12/17/2013 12/20/2013 12/19/2013 12/18/2013 12/17/2013 12/19/2013
Duplicate of: MW-115

VOLATILES ug/L ug/L ug/L ug/L ug/t ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichiorpethane 16 154 27 220 210 50 4.7 1.1y 82 S[U 5(U S5|U
1,1,2,2-Tetrachloroethane 51U 51U 51U 50iu 50{U 51U 51U 5iU 5iU 5|U 5{U 51U
1,1,2-Trichlora-1,2,2-trifluoroethane 1.81 5iU 1.1 161 154 5.8 5{U 5{U 1.8¢) 5{U 5|U S5iU
1,1,2-Trichloroethane 5iU SiU 5|U 50|U 50{U 0.7{) 5iU 51Ul 51U 5{U 5|U 51U
1,1-Dichloroethane 0.89}J S 0.42(1 50{U 50{U 0.87]4 5|V 5iU 1.2y 5iU 5|U 5{U
1,1-Dichloroethene 51U 5iU B 2043 214 51U 2.41) S5iU 6 5{U 5iU 5U
1,2,3-Trichlorobenzene 5/uU 5{U 5iU 50{U 50{U 51U 5{uU 5{U 5{U S5{uU 5iU 5{U
1,2,4-Trichlorobenzene 51U 5{U 5iU 50{U 50{U 5iU 5{U 51U 5iU 51U 5{U 5{U
1,2-Dibromo-3-chloropropane 5/U 5/U 5{U 501U -50{U 5iU S5{uU SiU 5{U 5{U 5{U S5iU
1,2-Dibromoethane 51U 5{U 5iU 50{u 501U S5iU SiuU 51U 51U 51U 5{U 5{U
1,2-Dichiorobenzene SiU SiU 5/U 50{U 50{U SiU 51U 5{U SiU 5{U 5{U 5|U
1,2-Dichloroethane 51U SiU S{u S0{U 50{U 5iU 5iU 5{U 5{U 5iU S5iU 5{U
1,2-Dichloroethene (cis) 4.11) 51U 0.76) 474 46() 5|U 26 5iU 15 5|U 51U 5{U
1,2-Dichloroethene {trans) 5iU 5iU 5i{U S0{U 50{U 51U 51U 51U 5iU 51U 5iU 5{U
1,2-Dichloropropane 5iU 5{U 5\U 50{U 50(U S5{U S5{U 5[U 5[U 5iU 51U 5/U
1,3-Dichiorobenzene 5|U 5/U 51U 50{U S50{U 5|U 51U 5(U 5{U 5|U 5{U 5{U
1,4-Dichlorobenzene 5{U 5{U 5iU 50iU 50{U 5iU 51U 5iU 51U 5iU 51U 5{U
1,4-Dioxane 100{R 100{R 100{R 1000/R 1000(R 100IR 100{R 100{R 100{R 100R 100{R 100|R
2-Butanone 10U 101U 2.8 100U 100U 4.8 101U 101U 101U 10/U 10U 24
2-Hexanone 101U 10U 101U 100{U 100U 10jU 101U 10jU 101U 101U 10{U 10jU
4-Methyl-2-pentanone 10{U 10{U 10{U 100|U 100{U 101U 10{U 101U 10iU 10iU 10{U 10{U
Acetone 4.5]1 5.9 31 100}V 100jU 43 1344 21 24 3.2 ,3.11 5.3
Benzene 5iU 5iU 5iU 50U 50iU 5iU 51U 5{U 5{U 5|U 5/U 5/U
Bromaochloromethane 50 5iU 5{u 50{u 50iU 5{U 5iuU 5iU 5{U 5iU 5{U 5{U
Bromodichloromethane 51U 5{U 5{U 50{U 501U 5|U 5\U 5iU 5{U 5{U 5iU 5{U
Bromoform S S5iU 5iU 50{U 501U S5iU S{u 1.1} 51U 51U SiU 5|U
Bromomethane 51U 5iU 5iU 50iU S50{U 5iU S5V 5iU S5 5{U S5|U 5{U
Carbon Disulfide 51U 51U S5iU 50{U 50U 5{U Siu 5{U SiU 5iU 5{U 5{U
Carbon Tetrachloride S{uU 51U 5iU 501U 501U 51U 5iuU 51U 5|U 5iU 5|U 51U
Chlorobenzene 5[U 5|U 51U 50{U 501U SiU 5{U S{U 5{uU 51U 5|U 51U
Chioroethane 5{U 51U 5[U 50iU 50{U 51U 51U 5iU Siy S5{U 5{U 5|U
Chioroform 1.7 5{U 5|U 501U 50U 170} 5iU 51U 1.1} 5iU 5iU 5iU
Chloromethane 51U 5/U 5iU 501U 50{U S{U 5iuU 5{U 5|U 51U 5iU 5(U
cis-1,3-Dichloropropene 51U 5[U 5/U 50{U 50jU 5iU SiU E3 51U 5iU 5|V 5|U
Cyciohexane 51U 5iU 51U 501U 501U SiuU Siu 5|U 5/U 5iU 51U 51U
Dibromochloromethane 51U 51U 51U 50{U 501U 5{U 51U 51U 5iU S{U 5iU 51U
Dichlorodifluoromethane 51U 51U 5{U 50{u 50/ SiU 5iuU 51U 5iuU 5iU 5|U 51U
Ethylbenzene 5{U 5{U 5{U 50iU 50{U 5{U 51U 51U 5{U 5iU 51U 51U
isopropylbenzene 5|U 5(U 5{U 501U 501U 5|U 5[U SiU 5{U 5{uU 5{U 5{U
M,p-xylene 5iU 5|U SiuU 501U 501U 51U 51U 51U 5iU 5iU 51U 5iU
Methyl Acetate 51U Siu 51U S0|U 501U SiU 51U 51U 5[U 5iU 51U 51U
Methyl Tert-butyl Ether 5iU 51U 51U 50{U 501U 5iU 51U 51U S5iu 5iU 5iU 5{U
M&thylcydohexane 51U SiU 5iU 50{U 50{U 5{U 5iU S5{U 5{U 5iU 5{U 5{U
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SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
DECEMBER 2013 GROUNDWATER SAMPLES

VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA

Sample ID: MW-10A] MW-10C MW-11D/ MW-115| DUP-02 Mw-125| MW-13S MW-185 MW-28s] RB-01 T8-01 TB-02
Sample Date: 12/18/2013 12/18/2013 12/19/2013 12/20/2013 12/20/2013 12/19/2013 12/17/2013 12/20/2013 12/19/2013 12/18/2013 12/17/2013 12/19/2013
Duplicate of: MW-118

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/tL ug/L ug/L ug/L ug/L ug/L] |
Methylene Chloride S5iuU 5{U 5iU 50iu 50{U 5{U S5iU 0.421) 51U 51U 5iU 5{U
O-xylene 5iU 5{U 5iU 50{U 501U SiU 51U 51U 5iU 5{U 5{U 5{U
Styrene 51U 5iU 5iU 50{U 50iU Siu S{U 5iU 5iuU 51U 51U 5{U
Tetrachloroethene 5lU 51U 51U 50{U S0/U 5iU 5|U 5{U 5iU 5]U 51U 5|U
Toluene 5|U 51U iU 50(u 50{U 5{U 51U 51U 5iU 5|U 5iU 5iU
trans-1,3-Dichioropropene 5iU 5{U 5{U 50{U 50U 5{U 5{U 51Ul 5(U 5iU 5iU 51U
Trichioroethene 210 SiU 61 3000 2600 51U 150 51U 500 5iU 5{U 5{U
Trichlorofluoromethane SiU 51U 5iU 501U 50{U 51U 5iU 5{U 51U 5|U 5iU 5iU
Vinyl Chloride SiU 5{U 5{U 501U S50{U 5iU 5iU 5{U 5{U 5iU 5|U 5{U

DATA_SUM_DEC13
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DATA SUMMARY OF VOLATILE ORGANIC COMPOUND RESULTS
DECEMBER 2013 GROUNDWATER SAMPLES
VALMONT TCE SITE, WEST HAZLETON, PENNSYLVANIA
Data Qualifiers:
J -~ Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
R - Positive result is considered unusable due to exceedance of technical quality control criteria.
U -- Value is a non-detected result as reported by the laboratory.
U} - Non-detected result is considered estimated due to exceedance of technical quality control criteria.

Database source file: H\VALMONT\DATA SUMMARIES\PIM RESULTS\DEC13.DBF data retrieved on: 01/14/14
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APPENDIX D

POSSIBLE ROUND 3 ISCO INJECTION APPROACH
VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

1.0 OVERVIEW

EPA and Tetra Tech continue to implement the long-term remedial action (LTRA) at the Valmont TCE
Site based on ISCO technology as outlined in the Record of Decision (EPA, January 2011). Round 1
ISCO injections were performed in September 2011, while Round 2 injections were conducted in May
2013. Post-injection monitoring followed the Round 2 injections and was completed in December 2013.
This enclosure provides information regarding the possible approach for implementing the next round of the
ISCO remedy (Round 3) based on current TCE concentrations, post-injection monitoring results, and past

ISCO injection events.

2.0 SCOPE OF WORK

The proposed scope of work for Round 3 may include:

Installation of one or more new injection wells, particularly inside the existing building.

e Treatment at shallow wells currently containing at least 500 micrograms/liter (ug/L) of TCE (e.g., wells
MW-10A, MW-11S, MW-28S, and possibly E-2).

o Treatment at deeper wells containing more than 100 pg/L of TCE (e.g., MW-11, MW-22D, E-4, E-6, E-7,
E-9, and possibly E-3).

¢ Injection of oxidant solution into other selected existing wells and intervals.

o Use of RemOx® sustained-released (SR) permanganate in a wax candle-type matrix, particularly for

selected wells in the adjacent neighborhood.
e Post-injection or post-treatment monitoring and reporting.
A total of 11 wells have been selected to conduct injections at the site. Up to two zones (or intervals) will
be utilized per well. Tetra Tech assumes that a double packer assembly will be used for most injections

and that each packer will be inflated to the appropriate pressure for each zone. The assembly will be

constructed to include a 10- to 20-foot spread between packers.
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Water-level measurements and pressure readings will be taken from the injection well along with

measurements from nearby wells to determine the influence of the injected volume of oxidant solution.

Tetra Tech assumes that concentrated 10% sodium permanganate (NaMnQ,) solution will be utilized for
the injections at the site.  The Tetra Tech field representative will make the final decision on all safety
procedures. All Subcontractor personnel shall be required to attend a brief lecture on site-specific safety,

to be given just before the commencement of work.

2.1 Task 1 - Mobilization/Demobilization

This task includes mobilizing all equipment, materials, and labor required to complete the project to the
jobsite; setup of an equipment lay down area; per diem for a field crew, as needed; attendance of an
approximately 1-hour site-specific health and safety meeting and compliance with all health and safety
requirements for the project; site clean-up; demobilization from the site; and any other work items not

mentioned in the remaining work tasks but necessary for the performance of the work activities.

A site-specific health and safety orientation meeting will be held during mobilization, prior to the initiation
of any on-site activities. All Subcontractors shall meet the requirements of both OSHA 1910.120 and
Tetra Tech as set forth in the Health and Safety Plan (HASP) (Tetra Tech, April 2011). The HASP will be
available for review upon request. One orientation meeting will be held and all Subcontractor
representatives and potential substitute personnel performing on-site work activities will be required to
attend. No substitute personnel will be allowed to work without training. Personnel decontamination is
discussed in the HASP.

The Dirilling Subcontractor will provide 55-gallon drums for wastewater/decontamination water generated
during injection activities. The drums will be stored at a centrally located area. It will be the responsibility

of the Subcontractor to provide temporary, mobile holding tanks to support the following work:

e Collect and transport water and decontamination fluids
e Collect and transport the oxidant solution to locations near the selected injection wells

e Collect, haul, and transfer wastewater to the staging area
The Drilling Subcontractor will be responsible for providing and operating pumps for transferring

wastewater on site. Itis likely that any residual materials from injection activities will need to be contained

and transported back to a central marshaling area.
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2.2 Task 2 - Installation of New Wells

Portions of the VOC-contaminated plume attributable to the Site are apparently not being adequately
addressed by past ISCO injections. To meet the RA objectives, one new well (E-10) will be installed near the
loading docks of the existing building. ISCO injections into well E-10 will destroy elevated concentrations in
this general area, as measured by contaminant levels at wells MW-11S, MW-11D, MW-28S, and MW-28I
(Figure D-1).

Based on direction from EPA, a second new injection well (E-11) may be drilled near well cluster MW-13
along the western side of the building, or just inside the building in this area. Injections at well E-11 will
degrade VOCs upgradient of wells MW-13S and MW-13l.

Prior to well drilling, all new locations will be cleared for buried utilities and subsurface features. The new
wells will be drilled, developed, and constructed in a manner similar to the existing injection wells. If
necessary, these wells will be flush mounted. For planning, the new wells will be cased roughly 20 feet below
the ground or floor surface, and advanced to at least 100 feet. These wells will be geophysically logged as
described in Section 2.3. Samples from these new wells will be analyzed for Target Compound List volatile

organic compounds (TCL VOCs), chloride, and general chemistry.

2.3 Task 3 - Borehole Geophysical Logging

The purpose of this task is to evaluate the new wells (E-10 and E-11) as well as the condition of two
existing wells for future injection work. Borehole geophysical logging may be required for two former
residential wells (i.e., GW-21 and GW-23) along Bent Pine Trail/Road. Both wells are 6-inch open
boreholes with estimated depths between 180 and 190 feet. Traditional borehole geophysical logging

methods will be used for this task, including:

e Gamma ray

e Temperature

o Fluid resistivity

e Heat pulse flowmeter
o Normal resistivity

¢ Acoustic televiewer

e Caliper

The geophysical logs and video logs shall be reviewed by the Tetra Tech field representative immediately

after their generation. The Subcontractor shall supply the equipment necessary to view the video.
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At this time, packer tests are not considered part of the Round 3 scope of work, if directed by EPA, packer
tests will be conducted to obtain water quality and yield information from discrete groundwater zones
encountered within wells E-10, E-11, GW-21, and GW-23. The zone(s) to be tested within the borehole will

be identified by reviewing borehole geophysical logs.

If directed to perform packer tests, a dual-packer assembly will be required, although only the upper packer
may be needed for some tests conducted near the bottom of the borehole. The standard packer spread
(measured from the bottom of the top packer to the top of the bottom packer) will be about 10 feet. However,
it is possible that a longer or shorter spread will be required depending on the vertical distribution of fractures
and the need to either include or exclude selected fractures from each test. Therefore, the spread of the
packers will be adjustable so that discrete zones of varying length can be isolated in the borehole. To
minimize the number of packer adjustments, packer testing will be designed to first test all zones requiring the

standard packer spread, and then test the zones requiring a shorter or longer packer spread.

Hydraulic head monitoring of the formation above and below the packer will be conducted during the packer
tests. The yields from the isolated fractures are estimated to range from less than 1 to 3 gallon per minutes.
The Subcontractor will supply either a variable speed pump or a low-yield pump to evacuate the packered
interval, so estimates of approximate yield may be made, and groundwater samples to be analyzed for

volatile organic contaminants may be obtained directly from the pump discharge.

2.4 Task 4 - Low to Moderate ISCO Pressure Injections

Selected wells will be identified for low/moderate pressure injections of the oxidant solution. These
injections will be similar to those conducted during Round 2. For planning, wells located north of the
groundwater divide and within the property boundary of the former Chromatex Plant #2 will be targeted.
Other wells located south of the divide and within the neighborhood will be selected for the use of

sustained-released permanganate (Task 5).

The Drilling Subcontractor will provide all equipment, materials, and labor required to set up all of the
required injection equipment at the site and to conduct any preliminary tasks to ensure meeting the
objectives of the work. Initial activities may include any necessary trial runs or pilot testing to ensure that

the oxidant solution can be successfully injected.

The Drilling Subcontractor will provide all equipment, materials, and labor required to perform injection
activities at selected depths within the injection wells, including, but not limited to a portable 500 gallon
permanganate holding tank, a double packer assembly (with 10-foot and 20-foot spreads), a suitable

power source, water injection pumps capable of and suitable for injecting the oxidant solution under
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pressures ranging up to 200 psi and at depths ranging up to 100 feet, all required piping, pressure

gauges and flow meters, and any necessary materials required to complete the injections.

The general procedure for each injection includes isolating the desired depth interval using a set of
inflatable or mechanical packers (e.g., 5-foot packer), pumping the NaMnQO, solution into the target
interval under increasing pressures until a maximum pressure of approximately 150 psi occurs, continuing
to inject the solution until the required volume has been injected into the specified interval. This
procedure will be repeated for each targeted depth zone within the well typically starting with the deepest

zone and working down to the shallowest.

The NaMnO, solution will be purchased by Tetra Tech and will be stored in a 5,000-gallon poly tank. This
tank will be positioned at a centrally located area of the site, most likely near well cluster MW-11. The
oxidant solution will be pumped from the tank by the subcontractor into portable 500-gallon poly tank(s)
and transferred to each injection well location as necessary. The 5,000-gallon tank will have secondary

containment using dimensional lumber and plastic sheeting.

Work will begin at well E-2 and continue through well E-10. Well E-9 will be the last well used for
injections. These wells are 8-inch diameter open-borehole wells. A dual packer assembly will generally
be used for these wells. The packer inflation pressures will be at least 2,000 psi. The pressure
generated during injections may be up to 150 psi. However, the pumps used by the Drilling
Subcontractor must be capable of achieving this depth at up to 100 feet below ground surface. The
pressure and flow will be monitored by the use of in line gauges/meters. The total volume of oxidant

solution to be injected into each 8-inch well zone is shown in Table 2.

Work will then continue at the monitoring wells listed in Table 2. These wells are 2-inch diameter
screened polyvinyl chloride (PVC) wells. A single packer assembly or a fitted connection (e.g., Fernco)
may be used within each well. The packer inflation will be of sufficient pressure to complete each
injection without damaging the PVC casing and at the same time preventing any day lighting of the

injection solution.

The Subcontractor must demonstrate that the fitted connection (if used) provides a comparable measure
of effectiveness for injections into monitoring wells. Two measures of effectiveness are the capability of
the fitted connection to prevent surfacing of the oxidant solution as well as to allow for pressure injections

into low yielding wells.

The Subcontractor must demonstrate that the fitted connection will meet the objectives of the injection

program. Leak testing using only water must be performed to fulfill this demonstration. If the 2-inch PVC
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riser is damaged, or if leak testing is unsuccessful, the single packer approach will be used. The Tetra
Tech field representative, and not the Subcontractor, is responsible for making the decision as to whether

the fitted connection is appropriate.

Prior to the start of injections at individual wells, the field team will place pressure transducers in nearby
wells to monitor relative changes in water-level elevations. Tetra Tech will use the pressure transducer
results to evaluate the radius of influence (ROI) associated with injections. For planning, Tetra Tech

assumes that up to six transducers will be used during the course of the Round 3 ISCO injections as

follows:
PRESSURE TRANSDUCERS
E-2 E-3 E-4 E-6 E-7 E-8 E-9 E-10 (NEW)
MW-11S MW-12S MW-28S | MW-18S MW-15S | E-2 E-6 MW-11S
MW-11D MW-12| MW-28lI MW-12S MW-15D | E-10 MW-18S MW-11D
MW-15S MW-18 MW-158 | MW-12I MW-6S MW-11S | MW-28S E-2
MW-15I E-6 MW-15I E-9 MW-61 MW-11D | MW-28I E-8
MW-28S MW-28S MW-28S
E-8 MW-28l| MW-28lI
PRESSURE TRANSDUCERS
MW-10A MW-11S MW-11D MW-12S MW-28S
MW-10B MW-11D MW-15D E-3 MW-28lI
MW-10C MW-15S8 MW-28lI MW-121 MW-118
MW-28S E-8 MW-18S MW-15S
E-8 MW-15S E-6 MW-15D

The field team will stop injections in the event that receiving wells indicate that surfacing of the oxidant
solution may occur (also referred to as day lighting). Tetra Tech will adjust the flow rate of the injection
pump to allow for stabilization of the water level in each receiving well, to obtain a consistent flow of
oxidant solution, and to prevent day lighting. Containment pads will be installed around the injection wells

to contain any possible spills.

A dilute (3-6%) sodium thiosulfate solution will be available for neutralization of spills and decon of
equipment. Sorbent materials such as vermiculate or kitty litter will also be available for spill containment.
For personal decontamination, the team will use a dilute hydrogen peroxide/vinegar/water solution. The
field team will containerize all wastes in 55-gallon drums for off-site disposal following completion of

injection activities.

Round 3 ISCO injections may be limited by the amount of NaMnQO, solution each receiving well can
accept, particularly for screened monitoring wells. To the extent practicable, Tetra Tech will inject the
volumes listed in Table 1. For planning, however, the following guidelines will support decision-making in

the field regarding the injection program:
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1. Surfacing of the oxidant solution will result in immediate cessation of injection activities at a well
interval. The team will take precautions for those wells with two targeted intervals if the deepest

interval injections previously resulted in surfacing.

2. Pressures greater than 150 psi will not be exceeded during injections. Well intervals unable to

receive the oxidant solution at this pressure will not be used for injections.

3. For monitoring (screened) wells containing TCE concentrations greater than 500 ug/L and unable to
receive an average flow rate of at least 2 gpm, injections will continue for 4 hours if average flow is
less than 0.5 gpm, or for 2 hours if average flow is between 0.5 and 1 gpm. This rule may apply to
wells MW-11S and MW-28S.

4. For monitoring wells containing TCE levels less than 500 ug/L, and unable to receive an average flow
of at least 1 gpm, injections will continue for 2 hours if average flow is less than 0.5 gpm, or will
continue for 1 hours if average flow is between 0.5 and 1 gpm. This rule may apply to wells MW-10A,
MW-11D, and MW-22D.

5. For all injection (open borehole) wells unable to receive an average flow of at least 5 gpm, injections

will continue for up to 4 hours.

2.5 Task 5 - Waste Management and Oxidant Delivery

The Waste Management Subcontractor will deliver and provide one 5,000-gallon poly tank to store the
oxidant solution. The tank will be stored on the eastern side of the plant building. At the conclusion of
Round 2 injection work, the Subcontractor will clean the poly tank and remove it from the site. It is

assumed that the poly tank will not remain at the site for more than 2 weeks.

Any wastes generated during Round 3 will be containerized and transported off-site for disposal. The
more likely wastes include drill cuttings from the new wells, groundwater from well development,
wastewaters from the injection program, any spills that require neutralization, materials captured by
containment structures around injection wells or monitoring wells, and materials captured at the

decontamination pad.
Tetra Tech will issue a purchase order for the delivery of the pre-mixed 10% NaMnO, solution. The liquid

NaMnO, material will be provided by the manufacturer, sent to an off-site blender, mixed to specifications,

and delivered to the site in 5,000-gallon tankers. The tanker contents will be transferred to the
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5,000-gallon tank. Two tanker deliveries are anticipated and will be scheduled several days apart to

support the injection program.

2.6 Task 6 - Oxidant-Based Reactive Barrier

Instead of liquid oxidant injections, two portions of the groundwater plume will be treated using a
potassium permanganate (KMnO,) product dispersed in a paraffin wax matrix. The product will contain
between 60-80% KMnO, as supplied by the vendor as RemOx® SR. The sustained released (SR)
KMnO, will enable slow release of reactant over a period of time that may exceed 180 days. The in-situ
product can be manufactured at various diameters, but is more readily available as 3-inch candles for
larger diameter or open borehole wells and as 2-inch candles for small diameter wells (e.g., wells with
PVC screening). The candles are safe to handle when dry, and eliminates many of the risks involved in

liquid and pressurized injections of oxidant solutions.

The candles are made by mixing solid KMnO, crystals in a paraffin wax matrix in 3:1 ratio. The crystals
eventually dissolve in migrating groundwater as paraffin wax is degraded. The 2-inch candles are roughly
3 feet in length by 1.5 inches in diameter and contain about 2.55 pounds of KMnO, and 0.86 pounds of
paraffin wax to make a 75% KMnO, product. The typical application of the candles is to create a

subsurface permeable reactive barrier.

The oxidant-based reactive barrier will be used for the portion of the plume near the southwest corner of
the building at the site, as well as for the portion of the plume along Bent Pine Road/Trail. These areas
were selected due to the presence of lower concentrations of TCE and other VOCs, the ability to measure
contaminant reductions in nearby monitoring wells near the areas, and ease of implementation compared

to ISCO injections themselves.

For the southwest corner, the barrier will consist of candles installed in existing wells MW-13S, MW-13I,
E-5, and if installed, E-11. The candles can be stacked to focus on specific water-bearing intervals or the

entire length of the well below the casing. Monitoring wells may include well clusters MW-2 and MW-23.

For the plume along Bent Pine Road/Trail, the barrier will include well GW-21 and well cluster MW-6.

Since the barrier wells for each of the two areas will not be ideally close together, it may be necessary to
mix or recirculate the groundwater in the barrier wells. Pneumatic circulators that emit small air bubbles
can be placed below the inserted candles in the well to facilitate better distribution of the KMnO,4. This
approach would work better for those barrier wells that can be safeguarded for long-term operation

(e.g., wells inside the building at the site such as E-11).
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The size and number of candles to procure from the vendor will need to be determined if the oxidant-

based reactive barrier approach is pursued further.

2.7 Task 7 - Post-Injection Support Activities

Upon completion of the injection work, the Subcontractors shall remove all equipment, unused materials,
and debris from the site. The site shall be restored as nearly as practical to its condition before the work
began. All structures or property damaged due to the Subcontractor's negligence shall be restored at
their expense as nearly as possible to their original condition. All cleanup and restoration of the property

shall be to the complete satisfaction of Tetra Tech.

The Drilling Subcontractor shall be required to decontaminate the equipment and materials needed in the
performance of the work as described below. The Subcontractor will perform the decontamination at a
location designated by Tetra Tech. Decontamination of down-hole equipment and pumps shall consist of

the following:
e Spray neutralization with sodium thiosulfate solution (if necessary)
e Pressure wash equipment using steam genie and potable water

¢ Rinse equipment using potable water

2.8 Task 8 - Groundwater Monitoring Program

Tetra Tech will obtain groundwater samples from selected wells on a periodic basis following the Round 3
ISCO injection event and reactive barrier installation. The program will help determine the effectiveness
of the injections and measure the spread of the solution (both laterally and vertically). Tetra Tech
assumes samples will be collected from the monitoring wells for both chemical and physical parameter

analyses.

For planning, Tetra Tech will conduct two rounds of performance monitoring after Round 3 injections.
These events will occur at the end of Months 3 and 6. Low-flow sampling techniques will be employed
for screened wells, while the team will purge one volume of groundwater from open borehole wells. If the
permanganate ion (MnQOy’) is present in a particular monitoring well, samples will not be taken from that
well. If necessary, samples containing the presence of permanganate will be preserved using ascorbic
acid in accordance with EPA/600/R-12/049 Groundwater Sample Preservation at In-Situ Chemical
Oxidation Sites - Recommended Guidelines (EPA, 2012).
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For each round of performance monitoring, samples will be collected from up to 22 wells. Samples will be
analyzed for TCL VOCs using CLP Method SOMO01.1 for each round. Table 2 provides the proposed list
of wells. Tetra Tech assumes that these performance monitoring events will take 1 week per event (plus
mobilization/demobilization and administrative support), and will not include the sampling of no more than

two open borehole wells per event. A three-person team will perform the work.

After Round 3 injections, Tetra Tech will evaluate if monitoring wells near injection wells are affected by
the oxidant solution based on the presence of permanganate’s purple color in well water along with
elevated manganese concentrations and ORP readings (referred to as process monitoring). Samples will
not be collected for fixed-base laboratory analyses. The post-injection process monitoring events will
occur up to four times. These events will occur during Months 1, 2, 4, and 7. Tetra Tech assumes that
these process monitoring events may involve up to 28 wells each time, and will last approximately 2 days
per event (including mobilization, equipment rentals, travel, and reporting). A two-person field team will

perform the work.

Tetra Tech assumes that the total number of groundwater sampling events that will be performed under
the WA may be conducted according to a different timeline or interval. For example, it may be necessary
to carry out five process monitoring events after the Round 3 ISCO injections, but only three such events
after subsequent injections (e.g., Rounds 3 and 4). This flexibility should be considered part of the WA

SOW, assuming the overall number of groundwater sampling events does not change.

3.0 SCHEDULE

The anticipated start date for Injection activities is May 2014. Permission to perform injection work and
other field tasks will be obtained by Tetra Tech and EPA. Most locations are on or adjacent to paved
areas. Several locations are on a grass lawn where soft ground may be encountered. Two locations are
inside the plant building. Vehicular and equipment access to these two locations is restricted by a 10 foot
by 10-foot garage door. In addition, the ceiling height within the building is approximately 17 feet high.
Tetra Tech will arrange for the garage door to be opened by the current tenant. The floor within the

building consists of an approximate 6-inch thick concrete pad and contains steel reinforced rebar.
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TABLE 1
ROUND 3 ISCO INJECTION APPROACH
VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

INJECTION TCE
WELL VOLUME I.NTERVALS CONCENFI'RATION COMMENTS
(in feet bgs)
(gallons) (ne/L)
E-1 NA NA NA ?? Injections not anticipated; may contain perm
E-2 1,000 32-52 90-150 450 Double packer setup; 600 gals shallow; 400 gals deeper
E-3 1,000 40-60 NA 500 (assumed) Double packer setup; may contain perm
E-4 1,400 30-50 NA 250 Double packer setup
E-5 NA NA NA 19 Oxidant-based reactive barrier
E-6 130 95-115 NA 500 (assumed) Indoors; double packer setup; may contain perm
E-7 1,090 18-38 40-60 190 Double packer setup; 545 gals each interval; may contain perm
E-8 NA NA NA 165 Oxidant-based reactive barrier
E-9 900 30-40 NA 9,200 Indoors; single or double packer setup
E-10 TBD TBD TBD TBD Double packer setup; possible new well
E-11 NA NA NA TBD Oxidant-based reactive barrier; possible new well
MW-10A 136 36-46 NA 210 Single packer setup
MW-11S 136 44-54 NA 2,800 Single packer setup
MW-11D 136 96-106 NA 61 Single packer setup; may contain perm
MW-12S NA NA NA ND Injections not anticipated; may contain perm
MW-13S NA NA NA 150 Oxidant-based reactive barrier
MW-13I NA NA NA 230 (assumed) | Oxidant-based reactive barrier
MW-22D 136 294-304 NA 250 (assumed) Single packer setup; may contain perm
MW-28S 272 35-45 NA 500 Single packer setup
GW-21 NA NA NA 73 Oxidant-based reactive barrier
TOTAL TBD
(1) Priority wells have TCE concentrations >500 pg/L, including wells E-3, E-6, E-9, MW-11S, and MW-28S.
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GROUNDWATER MONITORING PROGRAM

TABLE 2

VALMONT TCE SITE
WEST HAZLETON BOROUGH AND HAZLE TOWNSHIP, PENNSYLVANIA

APPENDIX D

WELL | PROCESS | PERFORMANCE® COMMENTS @
E-1 A A
E-2 A A Round 3 Injection Well
E-3 A A Round 3 Injection Well
E-4 A A Round 3 Injection Well
E-5 -- -- Reactive Barrier Well
E-6 A A Round 3 Injection Well
E-7 A A Round 3 Injection Well
E-8 - A Reactive Barrier Well
E-9 A A Round 3 Injection Well
E-10 A A Round 3 Injection Well
E-11 -- -- Reactive Barrier Well
2S A A
2| A --
6S -- -- Reactive Barrier Well
6l -- -- Reactive Barrier Well
10A A A Round 3 Injection Well
118 A A Round 3 Injection Well
11D A A Round 3 Injection Well
12S A A
121 A --
13S -- -- Reactive Barrier Well
13l -- -- Reactive Barrier Well
15S A --
15D A --
18S A A
22D A A Round 3 Injection Well
28S A A Round 3 Injection Well
28| A --
GW-21 - -- Reactive Barrier Well
GW-23 A A
TOTALS 22 18 Plus QA/QC samples
Notes:

M) Selected wells containing the presence of permanganate during monitoring may be sampled at the
direction of EPA.
@ Al performance samples will be analyzed for VOCs. Selected comprehensive monitoring samples

may be analyzed for total and dissolved metals.
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